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PREFACE 


The  RAND/TAC  information  and  analysis  system  provides  for  the 
collection,  processing  and  analysis  of  operations,  maintenance  and 
supply  data,  using  an  IBM  1401  computer  to  assist  in  data  purifica¬ 
tion  and  in  the  management  and  evaluation  of  aircraft  operations  and 
support  at  base  level.  The  system  is  unique  in  that  the  data  collected 
are  identified  with  the  specific  sortie  (and  in  some  instances  to  the 
specific  leg  within  the  sortie).  This  allows  the  user  to  perform  many 
kinds  of  analyses  not  ordinarily  possible,  relating  mission  use  to  re¬ 
liability,  manpower  and  spares  usage. 

The  system  grew  out  of  a  number  of  special  field  tests  (e.g., 

Rapid  Roger,  Skoshi  Tiger,  Tack  Down)  exploring  the  feasibility  of 
using  a  small  business  computer  to  assist  with  materiel  and  operations 
problems  at  base  level.  In  the  tests  prior  to  Combat  Dragon,  it  was 
necessary  to  "create"  the  maintenance  analysts  through  an  extensive 
educational  process.  Combat  Dragon  was  unique  in  that  Air  Force  per¬ 
sonnel  carried  out  the  entire  project  from  data  collection  through 
final  writeup  with  no  assistance  from  RAND,  other  than  the  initial 
training  in  the  use  of  the  system. 

It  is  now  possible  to  organize  the  loose-  collection  of  notes,  pro¬ 
cedures  and  programs  into  a  formal  system  description.  Accordingly,  this 
RAND  effort  comprises  four  Memorandums  containing  essentially  the  package 
of  materials  used  in  training  the  Combat  Dragon  team.  The  information 
is  organized  as  follows:  Volume  I  (RM-5666-PR)  is  for  data  collectors 
and  editors  responsible  for  providing  the  data  bank  to  be  used  in  sub¬ 
sequent  analyses;  Volumes  II  (RM-5667-PR)  and  III  (RM-5668-PR)  are  for 
analysts  (especially  people  who  will  be  doing  maintenance  analysis)  to 
familiarize  them  with  the  available  programs  and  analysis  products,  and 
to  encourage  them  to  ask  questions  and  explore  the  data  in  an  imaginative 
way;  and  Volume  IV  (RM-5669-PR)  is  for  the  "data  services  branch"  of  the 
evaluation  or  analysis  team,  to  identify  procedures  and  to  impart  an 
understanding  of  what  the  analyst  is  attempting  to  do. 

Surprisingly,  even  though  the  system  is  entirely  computerized, 
readers  need  not  have  a  knowledge  of  computer  hardware  and  software  to 
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foi low  the  text.  A  knowledge  of  the  details  of  aircraft  weapon  sys¬ 
tems  would  be  useful,  for  although  we  describe  such  operations,  the 
descriptions  are  somewhat  cursory.  In  particular,  a  familiarity  with 
aircraft  maintenance  procedures  would  be  useful. 

The  concepts,  techniques  and  programs  of  the  RAND/TAC  information 
and  analysis  system  should  be  adaptable  to  future  Air  Force  base-level 
management  information  systems,  whether  manual  or  highly  mechanized. 
Provided  that  the  appropriate  computer  is  available,  the  RAN1-/TAC  sys¬ 
tem  can  easily  be  introduced  at  a  base  and  used  without  modification 
for  field  tests  or  other  purposes.  Recent  changes  in  a  number  of 
standard  Air  Force  forms  and  in  data  linkages,  however,  may  maxe  them 
preferable  for  a  particular  base  exercise  the  RAND/TAC  forms. 

With  modest  changes  to  current  Air  Force  data  collection  procedures 
and  reprogramming  of  the  analysis  packages,  the  system  would  provide  a 
valuable  supplement  to  current  base  analysis  reports--a  supplement  more 
attuned  to  questions  that  are  and  should  be  asked  by  base  maintenance 
management.  The  system  will  also  provide  a  detailed  guide  and  check 
list  for  the  design-development  of  new  base-level  information  systems 
and  should  provide  direct  input  to  analysis  portions  thereof. 


SUMMARY 


The  RAND/TAC  information  and  analysis  system  provides  for  the  col¬ 
lection,  processing  and  analysis  of  operations,  maintenance  and  supply 
data,  using  a  small  business  computer  to  assist  in  data  purification 
and  in  the  management  and  evaluation  of  aircraft  operations  and  sup¬ 
port  at  base  level.  It  is  unique  in  that  operational  and  logistics 
variables  are  interrelated  through  several  features  of  the  data  and 
analysis  systems  to  permit  identification  of  operational  events  con¬ 
nected  with  a  particular  sortie  and  relate  these  to  explicit  mainte¬ 
nance  oi  supply  actions  jueveuiug  or  fol!~..ing  the  sortie,  rr'an  ^ 
actions,  and  key  environmental  conditions. 

The  system  consists  of  a  series  of  forms  for  collecting  eration- 
al  data,  maintenance  actions,  maintenance  manpower  availability,  aero¬ 
space  ground  equipment  (AGE)  utilization,  supply  demand,  cannibaliza¬ 
tion  and  issue  data,  a  series  of  computer  programs  and  manual  procedures 
for  editing,  reformatting  and  processing  to  provide  basic  displays,  and 
other  programs  to  provide  basic  analysis  ptukages.  Tie  system  is  de¬ 
signed  to  minimize  duplicative  recording  oi  data  elements,  and  has 
flexible  computer  programs  to  permit  a  wide  variety  of  analyses. 

The  four  volumes  constituting  this  effort  present  a  complete  system 
description,  together  with  instructions  on  how  to  perform  analyses  using 
the  system  programs.  Volume  I  (RM-5666-PR)  contains  the  description  of 
and  procedures  for  collecting  and  edit  ig  the  data--the  forms,  procedures 
and  program  operating  instructions.  Volumes  II  (RM-5667-PR)  and  III 
(RM-5668-PR)  are  concerned  with  the  analysis  programs  and  procedures,  and 
with  analysis  design  and  methods.  The  first  emphasizes  how  the  programs 
work,  the  second  how  questions  can  be  answered.  In  a  sense  both  volumes 
are  written  for  a  career  that  currently  does  not  exist  in  the  Air  Force: 
the  maintenance  analog  of  the  operations  analyst.  A  person  interested 
in  this  field  should  be  versed  not  only  in  maintenance  but  also  in  data 
processing,  computers,  statistical  methods,  and  experimental  design. 

Each  time  RAND  participated  in  a  special  field  test,  such  as  Com¬ 
bat  Dragon,  Skoshi  Tiger,  and  Tack  Down,  it  was  necessary  to  "create" 
the  maintenance  analysts  by  an  extensive  educational  process.  Volume 
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II  attempts  to  encapsulate  the  first  part  of  that  educational  process. 
It  introduces  the  prospective  analysts  to  the  data  bank,  the  programs 
and  the  procedures  needed  to  process  the  operations,  maintenance  and 
supply  analysis  data. 

Volume  III  is  based  on  the  second  stage  of  the  learning  process. 
It  assumes  that  the  user  has  now  mastered  the  elements  of  the  program 
and  can  focus  his  attention  on  answering  questions.  Thus  it  addresses 
analysis  fundamentals:  dependent  and  independent  variables,  J  .fa 
fields,  sorting,  data  selecting  and  tagging.  Then  it  discusses  a  var¬ 
iety  of  areas  of  interest  to  maintenance  management  and  shows  how  each 
can  be  explored  with  the  system.  Finally,  some  of  the  background  and 
^nnosopny  ol  experimental  uesign  is  discussed. 

Volume  IV  (RM-5669-PR)  describes  the  computer  programs  used  with 
the  system.  To  encourage  a  rapprochement  between  the  analysts  and  the 
programmers,  we  have  attempted  to  include  sufficient  information  for 
the  programmer  to  understand  the  general  outlines  of  what  the  analyst 
is  attempting,  as  reflected  by  the  functions  of  the  computer  programs. 
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G LOSS ARY 


Abort  rote 


Action  token 


AGE 

AGE  utilization 


Aircraft  display 


Base- line 


Break- rates 


Chi-square 


Code  799 


The  rate  of  aborted  sorties  made  by  a  unit  in 
a  given  period.  The  most  frequently  used 
equation  is  the  following:  abort  rate  >* 
sorties  aborted/sorties  attempted. 

The  type  of  maintenance  performed:  repaired, 
removed  and  replaced,  calibrated,  etc. 

Aerospace  ground  equipment. 

A  display  showing  both  active  and  standing 
flight-line  utilization  of  AGE. 

Also  called  flight-line  display  and  flight¬ 
line  queue  sort.  Shows  pictorially  the 
maintenance  and  status  history  of  each  air¬ 
craft  fo\  a  24-hour  period. 

Such  data  are  counts  of  the  times  an  event  was 
attempted,  e.g.,  sorties  flown  in  a  certain 
category. 

Along  with  write-ups,  break-rates  are  the  major 
independent  variables  in  determining  aircraft 
recovery  and  turnaround,  and  are  therefore  the 
major  determiners  of  sortie  generation  capability 
Break-rates  are  determined  for  both  aircraft 
and  aircraft  systems.  The  equation  is  as 
follows:  break-rate  *  system  fix  count/sorties 
flown. 

An  analysis  program  that  makes  statistical 
comparisons  of  frequency  counts  to  determine 
whether  nonrandom  behavior  exists. 

No  defect  discovered. 


Code  800  Removed  or  replaced  to  facilitate  maintenance. 

Code  T  Removed  for  cannibalization. 


Code  U 

Combat  Dragon 
Cost-effectiveness 

Daily  package 

Delay  time 
Demand  rates 


Replaced  after  cannibalization. 

An  exercise  with  A-37A  aircraft  in  Vietnam. 

An  exercise  with  F-4C  aircraft  at  MacDill  Air 
Force  Base. 

Processing  of  operations,  maintenance,  supply 
and  scheduling  data  by  means  of  edit,  error 
listing,  and  aircraft  and  work  center  displays. 

The  accumulation  of  work  interruptions  on  each 
system  and  each  work  center,  by  aircraft. 

Most  frequently,  supply  demand  rates.  Most 
frequently,  demand  rate  =  demand  (request)/ 
sorties  flown 
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Deviat ion- Degradation  (DEVDEG) 
program 

Dichotomous  data 


Easy  data 
Edit  mask  card 
Edit  program 


Eight/two  pocket 
Eighty-eighty  (80-80)  listing 


Error  listing 


ETIC 

ETR  delay  code 
Field  location  card 

Flight-line  display 

Frequency  Counter  (FREQ) 
program 

Gang  punch 

Gross  fix  time 

Gross  turnaround 


Hard  data 
Harmonic  mean 

Hourly  Frequency  Accumulate 


How  malfunction  code 
(how  mal) 


a  computer  program.  Lists  and  counts  missions' 
deviation-degradation  data  from  the  308  forms. 

Data  that  has  only  two  categories:  for  example, 
yes-no,  0-1,  hit-miss,  nborted-nonaborted, 
ma  1  functioned  -nontna  If  unct  ioned. 

Data  collected  by  one  person  at  a  single  col¬ 
lection  point,  as  opposed  to  tough  data. 

Locates  the  decimal  phase  that  is  edited  into 
the*  data  field  just  before  printing. 

Searches  for  and  identifies  errors,  reformats 
data,  relieves  data  recorder  cf  all  possible 
unnecessary  burden. 

Card  drop  pocket  on  the  1401. 

Records  are  printed  as  they  exist  on  the  card 
(or  tape)  without  separation  of  the  fields. 

An  image  of  each  card  containing  a  computer- 
detected  error  plus  a  description  and  location 
of  each  error. 

Estimated  time  to  in-commission  status. 

Equipment  temporarily  removed. 

Locates  low-  and  high-order  positions  of  the 
fields  on  the  record. 

See  aircraft  display. 

Searches  any  field  of  unknown  and  unsorted  data, 
builds  a  table,  and  counts  the  frequency  of 
entries  in  the  field. 

To  punch  identical  or  constant  information  into 
all  cf  a  file  of  cards. 

Period  from  touchdown  to  end  of  maintenance. 
Includes  unscheduled  maintenance  only. 

Period  from  touchdown  to  end  of  maintenance, 
includes  both  scheduled  and  unscheduled 
maintenance. 

Keypunched  data,  as  opposed  to  soft  data. 

The  method  of  computing  helps  minimize  the  effect 
of  unequal  sample  size  by  using  the  reciprocal 
of  n. 

A  program  that  computes  the  frequency  counts  for 
resource  utilization  for  each  of  the  24  hours 
during  the  day. 

Describes  the  nature  of  the  malfunction:  burned, 
distorted,  cracked,  overheated,  etc. 
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I n(lfi>fruk n t  v;i ri ah li-s 


KBA 

K-97  report 


Lag  t  i  i  n- 
M.ui-hou  r 

Manpowt r  Utilization  Sequi 


Mission  essential  items 

MDC 

MND 

Net  fix  time 


Net  turnaround 

NORM 
NORS 
NORS-G 
N/P  pocket 
NRTS 

Observed  frequency 
Off-equipment  file 
On-cquipment  bench  repair 


May  affect  system  behavior,  as  opposed  to 
dependent  variables,  which  are  the  things 
being  affected. 

Killed  by  air. 

Deck  of  maintenance  data  forwarded  to  the 
Logistics  Command. 

Period  from  touchdown  until  maintenance  begins. 
Hours  of  direct  labor. 

Relates  personnel  utilization  (direct  on- 
equinr.ent  labor)  to  sorties  flown. 

Manpower  utilization  Searches  each  minute 

of  the  hour  to  find  the 
number  of  men  working 
each  hour. 


Manpower  available  Produces  a  summary  card 

showing  the  number  of  men 
available  for  each  hour  of 
each  work  center  day. 

Touchdown  counts  Produces  a  card  for  each 

day  showing  the  number  of 
touchdowns  for  each  hour 
of  that  day. 

Essential  items  for  accomplishing  the  objective 
of  the  sortie. 

Maintenance  data  collection  portion  of  AFM  66-1. 
Maintenance  nondeliveries. 

Active  fix  time  when  work  is  being  accomplished. 
Lags  and  delays  are  not  included,  refers  only  to 
unscheduled  maintenance. 

Same  as  net  fix  time  except  it  includes  the 
scheduled  maintenance  as  well. 


Not  operationally  ready,  maintenance. 

Not  operationally  ready,  supply. 

Not  operationally  ready  for  supply,  grounded. 

Card  drop  pocket  on  1401. 

Not  reparable  this  station. 

Count  ")f  successes,  failures,  aborts,  etc. 

MDC  records  of  bench  repair  actions. 

Repair  done  without  item  going  through  conven¬ 
tional  materiel  control  channels. 
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OR  rate 

Oxnard  format 

Oxnard  project 

Pearson  product  moment 
correlations 

PS  code 

Quantitative  data 

Rapid  Roger 
Recombine  program 


Recovery  Sequence 


Recovery  Summary  (RECSUM) 
program 


SAC  Full  Force 

Sequential  Frequency 
Distribution 

7-cards 


8  cards 


Operationally  ready  rate:  OR  rate  =  hours 
ready/hours  possessed. 

The  output  format  of  the  Edit  program  always 
includes  clock  hours.  Oxnard  refers  to  the 
project  for  which  the  format  "as  designed. 

An  exercise  with  F-101  aircraft  at  Oxnard 
Air  Force  Base. 

Statistical  measure  showing  the  amount  of 
relationship  between  two  measures. 

Primary-secondary  code.  A  column  (in  rr-co  J 
format  Ms)  for  use  as  a  squadron  (or  other' 
designator. 

Manhours,  elapsed  time.  Contrasts  with 
frequency  count  data. 

An  exercise  with  F-4C  aircraft  in  Thailand. 

A  special  purpose  program  used  in  the  Recovery- 
Sequence.  Eliminates  duplications,  adds  a 
dummy  sortie  card  to  the  end  of  each  tail  num¬ 
ber  subset  and  merges  the  sortie  deck  output 
by  Single,  First  and  Last  with  the  nonsortie 
data  output  by  Compute  Elapsed  Time. 

Preprocessed  edit  output  data.  This  involves 
computing  elapsed  times,  converting  to  Julian 
Calendar,  and  coding  the  sortie  data  for  first, 
last  and  single  sorties  of  the  day.  Requires 
Col.  80=0,  =2,  =3  records.  Involves  four 
programs:  Compute  Elapsed  Time:  Single,  First, 
and  Last;  Recombine;  and  Clint. 

An  analysis  program.  Provides  a  complete, 
readily  comprehensible  summary  of  aircraft 
recovery  and  turnaround  in  a  one-page  general 
summary  with  back-up  pages  containing  detail. 

An  exercise  with  B-52,  B-47,  KC-135  and  KC-97 
aircraft. 

Summarizes  and  displays  events  across  24-hour 
period. 

Produced  by  Clint  program.  Aircraft  recovery 
records  that  include  only  the  unscheduled 
maintenance  action  and  the  postflights.  Air¬ 
craft  turnaround  records  that  include  both 
scheduled  and  unscheduled  maintenance  data. 

Produced  by  Clint  program.  System  records 
that  include  both  scheduled  and  unscheduled 
maintenance  actions. 
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9- cards 

Sick  bird  analysis 

Single,  First  and  Last 
program 

Skoshi  Tiger 
Soft  data 
Sortie  length 
Sparrowhawk 
Sp lattergrams 

Spread- fie  Id  list 

Support  general  codes 
Supply  1050  system 
System  repeat  write-up 

Tack  Down 

Throughput  time 

Tough  data 

IMS 


Produced  by  Clint  program.  Work  center 
records  that  include  the  scheduled  and 
unscheduled  maintenance  actions  of  all  work 
centers. 

Determines  whether  individual  tail  numbers 
show  atypical  write-up  rates  based  on  the 
sorties  flown,  bv  obtaining  the  sortie  and 
write-up  counts  for  each  aircraft  card,  using 
Chi-square  testing  for  nonhomogeniety. 

(S/F/L)  A  special  program  used  only  in  the  Recovery 
Sequence.  Makes  a  single  sortie  card  from 
the  pairs  of  sortie  cards  resulting  when  a 
flight  crosses  midnight.  The  program  also 
determines  and  tags  by  tail  number  the  sequence 
of  sorties  flown  each  day. 

An  exercise  with  F-4C,  F-5A,  and  F-100  aircraft 
in  Southeast  Asia. 

Data  not  keypunched,  as  opposed  to  hard  data. 
Generally  verbal  information. 

Measured  from  takeoff  to  chock  time  (engine 
shut-down) . 

An  exercise  with  F-4C,  F-5A,  and  A-4  aircraft 
at  Eglin  Air  Force  Base. 

Displays  write-ups,  sortie-by-sortie,  to  give  a 
snapshot  history  of  each  aircraft.  Program 
computes  write-up  rates  for  each  aircraft  and 
prints  them  at  the  end  of  each  tail  number. 

Provides  a  listing  with  each  field  isolated 
from  the  adjacent  one  by  blanks.  Much  easier 
to  read  than  an  80-80  listing. 

Scheduled  maintenance  codes. 

The  1050  is  the  standard  supply  computer. 

analysis  A  repeat  write-up  is  identical  to  the  write-up 
on  the  previous  sortie. 

An  exercise  with  C-130  aircraft  at  Pope  Air 
Forci  Base. 

Time  it  takes  to  get  a  job  out  of  the  computer, 
measured  from  request  to  delivery. 

Data  collected  by  many  persons  at  many  points, 
tough  to  get. 

Type,  model  and  series  of  aircraft. 
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Turnaround  data 
Units  produced 

Vector 

When  discovered  code 

Work  Center  Display 
Work  unit  codes  analysis 

Write-ups 


Z-score 

ZI 

Zone  punch 


Output  that  includes  all  maintenance  actions. 

A  count  of  maintenance  actions.  Each  job  is 
assigned  one  unit  of  work. 

A  record  that  describes  the  status  of  a  system 
at  a  given  time. 

Code  showing  when  the  malfunction  is  discovered 
before  flight,  during  flight,  during  inspection 
etc . 

Also  called  work  center  queue  sort.  Shows  24- 
hour  pictorial  history  of  work  center. 

Summarizes  on  one  page  all  the  meaningful 
information  on  form  300  records  for  each  work 

unit  code. 

A  malfunction  is  "writ ten-up , M  i.e.,  described. 
Along  with  break-rates,  write-ups  are  the  major 
independent  variables  in  determining  aircraft 
recovery  and  turnaround. 

Score  expressed  in  sigma  units. 

Zone  of  Interior  (USA) 

11-punch  (-)  or  12-punch  (+)  on  card  used  when 
punching  Alpha  or  special  characters. 


I .  INTRODUCTION 


BACKGROUND 

During  toe  past  several  years  considerable  effort  has  been  ex¬ 
pended  in  determining  the  feasibility  and  desirability  of  using  a 
small  business  computer  at  base  level  to  assist  in  maintenance  man¬ 
agement.  At  first  the  approach  was  both  piecemeal  and  empirical: 
isolate  a  maintenance  problem;  attempt  a  computerized  analysis;  if 
feasible  and  desirable,  develop  it.  The  first  programs  were  written 

for  the  SAC  Full-Force  exercise  (B-47  and  KC-97  aircraft)  in  late  1962 

* 

and,  shortly  after  that,  for  the  Oxnard  Project  (F-101  aircraft). 

The  major  dimensions  of  the  system  were  outlined  during  a  laboratory 
project  at  RAND  (LP  IV)  in  1963.  During  this  time,  because  the  aug¬ 
mented  AFM  66-1  data  system  had  been  continued  at  Oxnard,  a  number  of 

ideas  were  designed  and  developed  in  the  laboratory  and  tested  in  the 
** 

field . 

Following  this,  the  program  package  was  used  in  a  number  of 
special  studies  and  exercises.  Among  the  better  known  are  Tack  Down 
at  Pope  AFB  (C-130  aircraft);  Cost  Effectiveness  at  MacDill  AFB  (F-4C) ; 
Sparrowhawk  at  Eglin  AFB  (F-4C,  F-5A,  A-4);  and  Skoshi  Tiger  in  South¬ 
east  Asia  (F-4C,  F-5A,  F-100) .  Each  exercise  contributed  additions 
and  refinements.  Additions  that  had  usefulness  beyond  the  immediate 
needs  of  each  exercise  were  further  developed  and  refined. 

With  the  completion  of  Skoshi  Tiger,  it  seemed  evident  that,  with 
some  minor  additions,  the  package  of  programs  was  sufficiently  complete 
to  serve  as  the  nucleus  of  a  maintenance  analysis  system.  But  the  pack¬ 
age  could  not  be  used  outside  RAND,  since  no  attempt  had  been  made  to 
document  the  system.  And  to  complicate  matters,  the  package  was  a 
mixture  of  programs — some  that  could  only  be  run  on  an  IBM  1401, 

_ 

C.  F.  Bell,  and  T.  C.  Smith,  The  Oxnard  Base  Maintenance  Man¬ 
agement  Improvement  Program,  The  RAND  Corporation,  RM-3370-PR,  No¬ 
vember  1962. 

** 

A.  Sweet  land,  The  Use  of  Computers  in  Air  Force  Maintenance 
Management  and  Analysis,  The  RAND  Corporation,  RM-4228-PR,  October 
1964 


-2- 


others  that  could  only  be  run  on  an  IBM  7044.  In  the  main,  the 
"daily  package"  (the  edits  and  displays)  was  programmed  for  the  1401 
and  used  on-site  for  editing  data.  The  data  were  then  sent  to  RAND 
where  most  of  the  analysis  was  done  using  the  7044  programs. 

By  early  1966  it  was  apparent  that  (1)  the  package  was  complete 
enough  to  serve  as  the  nucleus  for  a  maintenance  analysis  system  at 
base  level,  and  (2)  that  the  programs  could  be  adapted  to  a  small 
business  computer,  given  these  minimum  characteristics: 

16,000  core  storage 

4  tape  units 

index  registers 

multiply  and  divide  feature 

high-low-equal-compare  capability. 

Exploration  with  Hqs  TAC  and  USAF  encouraged  us  to  develop  the 
package  for  the  smaller  computer  (TRM  1401,  programmed  in  Autocoder). 
Preliminary  testing  began  at  Nellis  AFB  shortly  af-er  that.  The  pos¬ 
sibility  that  the  system  could  be  used  in  the  Rapid  Roger  Exercise 
(F-4C  aircraft)  added  definite  impetus  to  the  development.  As  a 
point  of  historical  accuracy,  it  should  be  noted  that  for  the  Rapid 
Roger  Exercise  the  plans  were  to  collect  and  edit  the  data  on-site 
in  Thailand.  The  analysis  was  to  be  dune  at  Hglin  AFB  by  TAWC  per¬ 
sonnel  whom  RAND  would  train  to  use  the  7044  package.  Because  cur 
Skoshi  Tiger  Exercises  had  convinced  us  that  on-going,  on-site  an¬ 
alysis  was  highly  desirable,  we  brought  along  the  1401  adaptation  of 
the  analysis  package.  Although  only  a  limited  amount  of  on-site  an¬ 
alysis  was  done,  it  waa  sufficient  to  demonstrate  the  value  of  such 
an  approach. 

The  major  part  of  the  Rapid  Roger  analysis  was  done  at  Eglin  AFB 
using  the  1401  version  of  the  system.  This  revealed  some  additional 
programming  needs.  During  this  time  it  »;as  decided  that  the  system 
would  be  used  in  the  Cusfcat  Dragon  Exercise  (A-37A  aircraft  in 
Vietnam),  with  minimal  assistance  from  RAND.  Prior  to  Combat  Dragon, 
RAND  personnel  had  done  most  of  the  analysis.  But  fot  Combat  Dragon, 
RAND  would  provide  the  system  and  its  description,  and  train  Combat 
Dragon  personnel  In  Its  use.  Accordingly,  the  data  forms  were  updated, 
the  edit  programs  rewritten,  and  several  i.ow  programs  provided  along 
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with  the  system  description  and  instructions  on  how  to  use  the  pack¬ 
age.  These  latter  were  informal  to  say  the  least.  Following  Combat  ■ 

Dragon,  the  system  was  again  reviewed.  Some  minor  changes  were  made  j 

to  simplify  recording  and  to  make  the  system  more  general  purpose.  | 

This  is  the  system  described  here.  As  the  package  stands,  it  can  be  1 

adapted  to  fit  the  needs  of  most  exercises  in  less  than  a  week.  We  I 

are  not  so  confident  that  we  bel:.eve  this  is  the  final  version;  how-  f 

ever,  the  major  parts  of  the  system  have  remained  essentially  the  same  t 

for  several  years.  The  changes  have  been  in  the  details. 

THE  SYSTEM 

A  major  characteristic  of  the  RAND/TAC  information  and  analysis 
system  is  that  all  data  can  be  related  to  the  specific  sortie.  Al¬ 
though  operations,  maintenance  and  rupply  analysis  are  usually  done 
independently,  this  system  collects  and  identifies  data  on  all  three 
by  specific  sortie.  This  enables  the  user  to  explore  the  interrela¬ 
tionships  among  the  three,  allowing  him  to  perform  many  desirable 
* 

analyses.  A  typical  instance  is  offered  by  the  question:  "What  do 
I  need  to  deal  with  the  problem  of  combat  damage?"  Only  when  all 
three  data  types  can  be  related  to  the  specific  sortie  can  we  deter¬ 
mine  (1)  the  circumstances  that  are  most  apt  to  result  in  combat 
damage,  and  (2)  the  costs  in  airframe  time,  men,  parts  and  equipment 
necessary  to  recover  the  aircraft. 

A  second,  and  perhaps  more  important,  reason  for  identifying 
data  by  sortie  is  that  it  makes  possible  the  use  of  many  mathematical 
methods  for  dealing  with  stochastic  phenomena.  These  are  generally 
identified  under  the  rubric  of  probability  and  statistics  They 
range  in  complexity  from  the  simple  determination  of  a  test  for  dif¬ 
ferences  between  two  means  to  the  highly  sophisticated  multivariate  - 

techniques.  These  methods  add  a  powerful  tool  to  the  type  of  anal-  j 

yses  described  here. 


A.  Sweet  land,  Toward  an  Integrated  Data  Syatem  for  Weapon 
Effectiveness  Analysis  (U) ,  The  RAND  Corporation,  RM-4855-PR,  March 
1967  (Confidential). 
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In  creating  the  programs,  we  followed  two  closely  related  maxims. 
First,  as  far  as  possible,  we  developed  general  purpose  rather  than 
special  purpose  programs.  Second,  we  used  a  modular  concept.  The 
following  illustrates. 

The  most  common  sequence  in  our  analyses  consists  of  four  oper¬ 
ations  (modules):  select,  tag,  sort,  process. 

1.  Select  a  subset  of  the  data  (e.g.,  2-digit  system  recovery 
data  for  January  and  February). 

2.  Tag  the  data  (i.e.,  separate  the  pre-modif lea' ion  from  the 
post-modification  records,  and  identify  "tag"  both  groups). 

3.  Sort  (majoring  on  2-digit  system  code  and  minoring  on  tagged 
codes) . 

4.  Process  (compute  an  analysis  of  variance  for  each  system  to 
determine  the  impact  of  the  modification  on  recovery  time). 

The  phi  1 osophy  advanced  here  is  that  it  is  better  to  have  four  general 
purpose  modules  than  to  have  one  special  program  to  do  all  four.  The 
implications  are  profound:  in  a  real  sense  the  system  is  designed  to 
help  answer  tomorrow's  questions  rather  than  yesterday's.  In  other 
words,  the  system  is  designed  for  creative  exploration,  not  for  ob¬ 
taining  a  set  of  standard  outputs  prompted  by  a  set  of  predetermined 
requests . 

To  follow  the  subsequent  exposition,  some  knowledge  of  data 
processing  vocabulary  is  necessary:  field,  record,  file,  alpha, 
numeric,  alpha-numeric,  gang-punching,  and  sorting  by  majors  and 
minors.  Figure  1  illustrates  these. 
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F.ach  record  (a  punched  card  in  this  instance)  contains  four  fields: 
the  sex,  grade  and  weight  of  each  individual  plus  a  gang-punched  "8". 
The  record!,  ore  sorted  first  by  grade,  putting  the  7's  in  front  of 
the  8's.  Then  they  are  sorted  by  sex  (i.e.,  major  on  sex  and  minor 
on  grades  also  cxpressed--sor ted  by  grade  within  sex).  The  entries 
in  the  sex  field  sre  alpha  (A);  grade,  alpha-numeric  (AN);  and  weight, 
numeric  (N) . 
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II.  THF.  DAILY  PACKAGE 


The  procedures  and  methods  described  in  this  section  are  the 
necessary  tools  for  obtaining  a  bank  of  valid  data,  valid  being  de¬ 
fined  as  a  true  description  of  the  events  that  transpire.  Production 
of  the  daily  package  begins  shortly  after  midnight  when  the  day's 
operations,  maintenance,  supply  and  scheduling  are  collected,  key¬ 
punched  and  passed  through  the  computer  for  the  first  time.  Of  the 
several  elements  that  result,  three  have  most  immediate  interest. 

a.  The  error  listing.  This  shows  an  image  of  each  card 
containing  a  computer-detected  error  plus  a  description 
and  location  of  each  error. 

b.  The  aircraft  display  (also  called  flight-line  display 
or  flight-line  queue  sort).  This  shows,  picteriallv , 
the  maintenance  history  of  each  aircraft  for  the  pre¬ 
ceding  day  . 

c.  The  work-  enter  display  (also  called  the  work-center 
queue  sort).  This  shows  the  pictorial  history  of  the 
work  center. 

These  three  are  used  together  to  begin  production  of  the  data  bank. 

As  will  be  shown,  each  has  auxiliary  functions.  But  at  this  stage, 
oar  major  objective  is  to  get  usable  data.  The  heart  of  the  daily 
package  Is  the  computer  edit.  It  is  the  sine  qua  non.  Its  develop¬ 
ment  is  always  the  first  step  in  any  new  venture. 

THE  EDIT  PROGRAM 

The  Edit  program  aerves  three  purposes:  (1)  It  searches  for  and 
identifies  data  errors;  (2)  it  reformats  data;  and  (3)  it  relieves 
the  data  recorder  of  all  possible  unnecessary  burden.  A  description 
of  how  these  three  purposes  are  accomplished  follows. 

Searching  fur  and  Identifying  Errors 

The  Edit  program  addresses  intrs-record  errors.  In  trying  to 
isolate  °rrors,  each  record  is  treated  separately,  (For  inter-card 
comparisons  see  the  discussion  of  the  aircraft  and  work-center  dis¬ 
plays.)  About  200  testa  of  legality  are  aide.  These  lists  fall  into 
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four  general  categories — missing  data,  illegal  data,  improper  alpha 
or  numeric  entries,  and  field  comparison  errors.  The  errors  are 
tagged  with  the  appropriate  mnemonics  in  Fig.  2:  Blank  =  ,SB", 

Error  =  "E",  Alpha-numeric  =  "A",  and  Compare  ■  "C". 

The  tests  are  designed  to  detect  errors  that  have  caused  the  most 
trouble  during  the  several  years  we  have  been  analyzing  maintenance 
data.  Since  these  experiences  have  been  mostly  associated  with 
special  tests  and  exercises,  the  edit  contains  this  bias.  Some  errors 
have  been  more  serious  than  others;  thus  two  levels  of  error  control 
are  provided. 

1.  Output  that  cannot  be  processed  by  the  analysis  package 
is  rejected  immediately.  For  instance,  maintenance  data 
collection  (MDC)  records  must  have  credible  start  and 
stop  times,  crew  sizes,  tail  numbers,  and  work  centers. 

2.  Switch  action  controls  output  of  records  with  less  serious 
error.  For  instance,  a  missing  how-malfunction  code  may 
or  may  not  be  important  to  the  circumstances. 

The  first  two  rows  of  Fig.  2,  the  Error  Edit  Listing,  locate  the 
columns  (1-80).  The  card  image  is  shown  in  the  third  row  bounded  by 
periods.  The  fourth  row  gives  the  mnemonic  of  the  type  of  error. 

The  first  reject  shows  field  compare  ("C")  error.  Column  22  contains 
a  "2"  indicating  an  unscheduled  maintenance  code  ("B")  in  the  work- 
order  prefix.  Accordingly,  the  work  unit  code  (Cols.  32-36)  should 
not  begin  with  zero,  and  there  should  be  entries  for  action  taken, 
when  discovered,  and  how  malfunctioned  in  Cols.  37-41.  The  "6"  above 
"reject"  indicates  that  this  record  is  the  6th  card  in  the  input  deck. 
The  second  reject  shows  the  start  time  (0800)  greater  than  the  stop 
time  (0700) .  The  errors  on  the  remaining  records  can  be  diagnosed  by 
cross-reference  with  the  recording  form  identified  by  the  card  code 
in  Col.  80.  This  sample  consists  of  data  coming  from  form  300  (the 
Maintenance  Data  Collection  Record,  see  Appendix  B) .  The  summary  at 
the  bottom  of  Fig.  2  indicates  that  the  sample  of  25  records  contains 
35  fields  of  error. 

The  K-97  report  is  the  deck  of  maintenance  data  forwarded  to  the 
logistics  command.  This  deck  is  surprisingly  clean.  Although  the 
edit  program  does  not  include  the  complete  conventional  K-97  edit, 
experience  will  show  that  it  accounts  for  a  substantial  part  of  it. 
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Fig.  2  --  Error  edit  listing 
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We  have  developed  and  used  both  error  edits  (this  and  the  conventional 
K-97  edit) ,  but  thus  far  we  have  felt  no  need  for  the  obvious — one 
edit  combining  both.  We  use  both.  The  use  is  determined  by  the  par¬ 
ticular  needs  of  the  moment. 


The  Reformatting  Function 

A  major  feature  of  the  system  is  its  ability  to  build  a  single 
record  from  diverse  records.  This  implies  the  capability  of  sorting 
and/or  merging  the  diverse  set  of  records  which,  in  turn,  necessitates 
a  common  format  of  one  or  more  fields.  Unfortunately,  a  format  that 
lends  itself  to  this  kind  of  processing  is  inevitably  difficult  to 
record  and  to  keypunch.  The  solution  has  been  to  design  the  data 
forms  to  ease  the  user's  job  (recorder  and  keypuncher)  and  have  the 
computer  reformat.  The  point  is  not  trivial:  poorly  designed  record 
forms  increase  error  rates  by  several  hundred  percent. 

The  output  format  of  the  Edit  program  is  referred  to  as  the 
Oxnard  format,  after  the  project  for  which  it  was  first  developed. 

(See  record  formats,  Appendix  F.)  Oxnard  formats  always  have  the 
tail  number  in  Cols.  35-38,  the  start  time  (day,  month,  hour  and  min¬ 
ute)  in  Cols.  9-16,  and  the  primary-secondary  code  in  Col.  79.  The 
card  code  in  Col.  80  is  generally  created  by  adding  a  zone  punch  to 
the  card  code  on  the  keypunched  form. 

The  Processing  Function 

The  computer  can  relieve  the  data  recorder  from  a  sizeable  num¬ 
ber  of  annoying  tasks:  converting  from  hour  and  minute  to  hours  and 
tenths,  recording  Julian  dates,  computing  man-hours,  and  computing 
elapsed  times  must  all  be  done  manually  if  a  PCAM  (punched  card  ac¬ 
counting  machinery)  system  is  used.  These  tasks  can  all  be  given  to 
the  computer. 

Recording  of  the  AFM  66-1  MDC  data  is  substantially  reduced  by  the 
automatic  production  of  tail-number  related  data.  As  conventionally 
used,  each  on-equipment  AFTO  200  series  form  requires  entering  the 
aircraft  type,  model,  serial  number  (TMS) ,  prefix,  tail  number  and 


suffix.  All  these  data,  except  the  second  digit  of  the  prefix,  can 
be  determined  from  the  tail  number.  The  following  sequence  takes  ad¬ 
vantage  of  this:  the  tail  number  is  entered  once  at  the  top  of  the 
300  form,  and  during  keypunch  is  automatically  duplicated  by  program 
drum  card  control  on  each  succeeding  record.  During  editing  the  com¬ 
puter  senses  the  tail  number  and  supplies  the  associated  TMS  and  re¬ 
lated  data  from  a  table  (see  format  M2,  Appendix  F).  Using  the  rather 
modest  estimate  of  a  thousand  cards  per  day  per  squadron,  this  single 
step  eliminates  the  recording  and  keypunching  of  approximately  20,000 
characters,  since  the  data  are  computer  produced.  Being  computer 
produced,  these  20,000  characters  are  error  free. 

The  table  containing  the  TMS  and  related  data  also  includes  a  col¬ 
umn  for  use  as  a  squadron  (or  other)  designator.  This  is  referred  to 
as  the  primary-secondary  aircraft  code  or,  more  frequently,  the  PS  code. 
The  code  to  be  used  is  a  local  option.  It  has  also  been  used  to  des¬ 
ignate  aircraft  type,  and  to  distinguish  test  group  from  control  group. 
It  may  also  be  used  to  identify  flights,  etc.  Since  the  PS  code  is 
used  for  sorting  control,  any  alpha  or  numeric  code  may  be  used.  Do  not 
use  special  charac  er  punches  since  they  are  used  for  program  control. 

Besides  the  savings  the  automatic  generation  of  the  tail-number 
data  provides,  the  edit  also  provides  for  automatic  work  order  number 
generation.  The  saving  here  is  reflected  chiefly  in  support  general 
records.  This  saving  is  accomplished  by  checking  the  circle  (block 
22,  form  300)  representing  the  desired  work  order  prefix  (e.g.,  A  • 
service,  B  *  unscheduled  maintenance).  The  following  work  order  num¬ 
bers  appear  automatically,  plus  the  action  taken  (A),  when  discovered 
(W) ,  and  how  malfunctioned  (Mai)  codes  as  indicated. 

Automatic 


Work  Order 

Work  Unit 

Maintenance  Type 

Check 

Number 

Code 

A 

w 

Mai 

Service 

A 

AA7481FP 

01300 

0 

0 

000 

Preflight 

D 

AD7481FP 

03100 

0 

0 

000 

Poatf light 

C 

AC7481FP 

03200 

0 

0 

000 

Hourly 

£ 

AE7481FP 

03300 

0 

0 

000 

Periodic 

P 

AP7481FP 

03400 

0 

0 

000 

Special  Inspection 

S 

AS7481FP 

* 

0 

0 

000 

Unscheduled 

B 

AB7481FP 

* 

* 

* 

* 

Must  be  entered  on  300  form. 
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For  the  various  exercises  we  discouraged  the  automatic  generation 
of  the  service  actions.  The  recorder  checks  circle  A  and  enters  the 
appropriate  work  unit  code.  The  computer  automatically  zeros  out  the 
action  taken,  when  discovered  and  how  mal  codes.  This  same  technique 
is  used  for  phased  inspections  when  we  wish  to  keep  track  of  individual 
phases . 

The  Edit  program  accepts  only  card  input.  Because  installations 
differ  markedly  in  their  needs,  a  variety  of  output  control  is  avail¬ 
able.  If  desired,  four  sets  of  outputs  are  available  on  cards  or 
tapes  (see  page  14  for  details  on  switch  settings)  : 

1.  Good  data — records  that  have  passed  the  edit  test.  Output 
is  in  Oxnard  format  (card  or  tape  output) . 

2.  Bad  data — failed  the  edit  test.  The  output  is  in  the 
original  format  (i.e.,  formatted  as  keypunched) 

(card  format) . 

3.  Good  data  in  AFLC  (171-14)  format  (K— 97  deck) 

(card  format) . 

4.  Error  edit  listing.  See  Fig.  2. 

Each  erroneous  card  produces  four  printed  lines:  j  column 
locator  showing  the  card  column  counts  (1-80) ;  a  card  image  showing 
the  contents  of  the  80  card  columns — this  record  is  bounded  by  periods 
(".");  and  an  error  identifier — a  mnemonic  code  under  each  column  in 
error.  An  earlier  version  of  the  Edit  program  also  produced  a  series 
of  verbal  definitions,  e.g.,  "illegal  tail  number."  The  labor  to  up¬ 
date  the  verbals  was  more  than  their  worth,  although  it  did  have  some 
value  as  a  training  aid. 

The  Edit  program  accepts  the  keypunch  formats  given  below.  Note 
that  some  input  cards  generate  more  than  one  output.  Note  also  that 
several  operations  and  supply  forms  are  used.  Special  edit  programs 
are  used  for  the  latter. 

The  maintenance  edit  program  will  accept  any  data,  but  illegal 
punches  (laced  cards)  cause  it  to  halt.  Af.  .n,  Col.  80  is 

tested.  If  the  Col.  80  entry  is  illegal,  the  record  and  message 
"ERROR  COL  80"  is  printed.  If  the  card  code  is  legal,  the  program 
breaches  to  the  section  containing  the  tests  appropriate  for  the  for¬ 
mat  defined  by  Col.  80. 
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Input 

Data  Form  Output  Noun 

Output 
Col.  80 

300 

Maintenance  data 

0 

300 

Delays 

1 

302 

Sorties  flown 

2 

302 

Sorties  scheduled  and  not  flown 

S 

302 

Sortie  comments 

B 

303 

Aircraft  status 

3 

305 

Available  manpower* 

E 

306 

AGE  utilization* 

F 

307 

Mission-GO 

G 

308 

Deviat ion-Degradat ion 

H 

309 

Comment 

9 

30D 

Debrief 

M 

No  t  displayed  In  queue  sorts. 

Before  processing  with  the  Edit  program,  cards  should  be  sorted 
by  card  code  (Col.  80)  to  facilitate  editing.  The  editors  may  have 
requests  for  additional  ordering  (e.g.,  time  within  tail  number,  re¬ 
port  number).  Each  installation  will  have  different  needs. 

The  Edit  program  requires  a  number  of  tables  to  accomplish  some 
of  the  edits  (see  Fig.  3).  The  work  center  and  AGE  tables  include 
the  nouns,  in  English,  corresponding  to  the  codes.  The  tail-number 
tables  Include  the  auxiliary  TMS,  serial  number  data,  and  so  on. 

Each  table  may  not  contain  duplicate  records,  and  must  be  sorted  in 
ascending  order:  (1)  work  center  table,  Cols.  3-7N;  (2)  tail  number 
table,  Cols,  12-15N;  and  (3)  AGE  table,  Cols.  1-2N.  Because  of  the 
edit  program's  size,  the  following  constraints  are  necessary:  work 
center  tables  are  limited  to  140  records,  tail-number  tables  to  90 
records,  and  AGE  cables  to  50  records. 

Since  an  overlay  of  the  program  is  necessary,  the  three  sets  of 
tables  followed  by  a  table  loading  "stopper"  card  (format  C4)  are 
inserted  between  cards  ’6  and  17  of  the  object  program  deck,  which 
is  serialized  in  Cols.  73-75.  The  object  deck  is  followed  by  a  con¬ 
trol  card  (format  C6)  containing  the  constants  necessary  for  producing 
the  K-97  deck. 

Considerable  variation  in  processing  is  possible  by  setting  the 
switches  on  the  computer. 
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Fig.  3  —  Edit  program  setup 


Switches  I/O  and  A  are  always  set  "on". 

Switch  B — "off"  writes  nonrejected  (good)  data  on  tape  unit  1 
in  the  Oxnard  format. 

"on"  suppresses  the  writing  of  this  tape. 

Switch  C — controls  the  level  of  edit. 

"eff"  rejects  only  the  critical  errors. 

"on"  rejects  all  detected  errors. 

Switch  D — normally  set  "off". 

"on"  suppresses  the  error  edit  listing  (Fig.  2). 

The  "on"  setting  also  eliminates  the  need  for  a 
tape  on  unit  2. 

Switch  E— "on"  suppresses  the  punching  of  a  duplicate  deck 
of  cards  rejected  by  the  program. 

"off"  produces  this  deck  (in  the  N/P  pocket  of  the 
1401) . 

Switch  F-  -"on"  eliminates  the  punching  of  the  K-97  deck. 

"off"  allows  the  K-97  deck  to  be  punched  (in  the 
8/2  pocket) . 
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Switch  G — "off"  produces  a  deck  of  data  in  Oxnard  format 
(in  the  4  pocket). 

"on"  suppresses  this  punching. 

The  ample  amount  of  control  that  the  switch  selections  provide 
is  deliberate  because  each  base  differs  in  its  physical  setup.  Hence 
the  sequence  of  data  collection,  keypunch  and  editing  procedures  that 
works  best  at  one  location  is  not  necessarily  the  best  for  the  next. 
The  switch  controls  enable  the  user  to  flex  with  the  immediate  needs. 
Note  that  the  procedures  used  during  learning  and  shakedown  are  often 
not  the  most  efficient  for  steady-state  operation.  As  a  general 
statement,  procedures  are  determined  by  the  nature  of  the  exercise, 
the  physical  location  of  data  collectors  and  editors,  keypunch  and 
computer,  and  the  experience  in  using  the  system.  Hence  there  is  no 
"best"  set  of  procedures.  Establish  an  initial  set  of  procedures 
and  plan  to  change  it  several  times  as  learning  accrues. 

THE  DAILY  DISPLAYS  (QUEUE  SORTS) 

A  major  system  objective  is  to  get  information  into  the  head  of 
the  human  as  quickly  and  as  painlessly  as  possible.  This  objective 
implies  that  it  is  insufficient  merely  to  summarize  data.  They  must 
be  presented  so  the  mind  immediately  comprehends  what  is  happening. 

We  wish  to  minimize  that  "WHAT  is  happening"  effort  so  the  mind  can 
concentrate  on  "WHY  it's  happening  as  it  does."  The  most  effective 
methods  for  getting  "instant  comprehension"  are  the  extensive  use  of 
pictorial  and  verbal  output.  Indeed,  a  substantial  part  of  our  pro¬ 
gramming  efforts  are  concerned  with  obtaining  the  best  possible  pic¬ 
torial  (spatial)  and  verbal  presentation. 

The  gains  that  are  obtained  when  the  emphasis  is  on  pictorial- 
verbal  presentation  are  well  illustrated  by  comparing  Figs.  4  and  S. 
Figure  5  contains  the  data  of  Fig.  4  plus  verbal  information.  Al¬ 
though  Fig.  5  contains  more  information,  the  comprehension  of  content 
and  the  interrelationships  among  the  data  are  much  greater  for  Fig.  5 

Without  elaborating  on  the  psychology  of  learning,  retention  and 
recall,  we  will  just  say  that  when  an  observer  can  perceive  the  under 
lying  organization  in  a  mass  of  data,  he  can  absorb  and  retain  much 
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OA 1 F  09-01  AIRCRAFT  SERIAL  NUMBER  0773 


START 

STOP 

CREW 

wuc 

NC 

ET 

TMH 

AMT 

H/M 

time 

TIME 

SIZE 

0001 

2600 

P 

75140 

24.0 

N 

0001 

0042 

U 

.7 

0002 

0006 

1 

041  3C 

12043 

.  1 

.  1 

OOS 

000 

0016 

0030 

2 

04110 

13231 

.2 

.5 

OOS 

000 

0031 

0100 

3 

74190 

14  320 

.5 

1.5 

GFB 

730 

0101 

0110 

2 

01140 

12043 

.  1 

.3 

OOA 

000 

0111 

0155 

2 

03200 

12043 

.  7 

1.5 

OOC 

000 

0111 

0130 

2 

01310 

12043 

.  3 

.7 

OOA 

000 

0301 

0400 

4 

0137* 

12061 

1.0 

4.0 

OOA 

000 

0536 

0645 

2 

03100 

12043 

l.  1 

2.3 

OOD 

000 

oroi 

0715 

2 

01310 

12043 

.2 

.5 

OOA 

000 

0731 

0800 

2 

01120 

12043 

.5 

1.0 

OOA 

000 

oboo 

0900 

1.0 

NEVA 

147 

0901 

0915 

4 

01480 

1204J 

.2 

1.0 
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000 

0901 
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2 
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12043 

.2 

.5 

OOA 

000 
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2 
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1204  3 
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.3 
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2 
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1 
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000 
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0945 

l 
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.2 

.2 
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000 

0942 
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u 

3.  3 

095  1 

1100 

2 

03200 

12043 

1.1 

2.3 

OOC 

000 

loot 

1200 

2 

74130 

14320 

2.0 

4.0 

RFR 

029 

1  101 

1125 

l 

01  330 

12043 

.4 

.4 

OOA 

000 

1  1  16 

1200 

3 

74130 

14  320 

.  7 

2.2 

CZB 

029 

1201 

12  30 

2 

13250 

1  3  370 

.5 

1.0 

920 

020 

1201 

1245 

2 

74100 

14320 

.  7 

1.5 

XFB 

799 

1246 

1300 

2 

1  1  144 

14320 

.2 

.5 

OFB 

800 

1  301 

1310 

2 

74370 

14J20 

.  1 

.3 

HOB 

799 

l  A  1  6 

1450 

4 

0137* 

12061 

.6 

2.3 

OOA 

ono 

loOl 

1620 

l 

01310 

12043 

.  3 

.3 

OOA 

000 

1731 

1000 

2 

01120 

12043 

.5 

1.0 

OOA 

000 

1800 

1920 

1.3 

HA  TC 

2IB 

1911 

2100 

1 

0320O 

12043 

1.5 

1.5 

OOC 

000 

1931 

I960 

1 

041  3C 

12043 

.  3 

.3 

OOS 

000 

1  9  A  l 

2000 

4 

0137* 
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.  3 

1.3 
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000 

19'.  2 

2400 

U 

4.  3 

1951 

2044 

2 
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14  320 

.9 

1.8 
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1961 

1959 

l 
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.  1 

.  1 

OOA 

000 

2001 

2015 

1 

01  300 

1204  3 

.2 

.2 

OOA 

000 

2001 

2030 

1 

76400 

14  34U 

.5 

.5 

<*,00 

092 

2066 

2115 

2 

74  120 

14320 

.6 

1 .0 

PI  0 

008 

2101 

2160 

2 

74120 

14  3/0 

.  8 

1.7 

A.»r3 

000 

2115 

2146 

74  1  20 

l  4  320 

.5 

H 

f  tr 
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2231E 
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f 
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more.  Thus  the  pictorial-verbal  presentation  of  aircraft  data  in¬ 
creases  the  absorption-retention  factor  by  several  hundred  percent. 

(A  common  request  after  exposure  to  the  displays  is  to  include  more 
detail . ) 

The  displays  serve  three  purposes: 

1.  System  monitoring.  They  provide  a  means  for  comprehend¬ 
ing  the  interweaving  of  a  complex  set  of  relationships 
among  operations,  maintenance,  supply  and  scheduling. 

2.  Error  editing.  They  complement  the  error  edit,  which  is 
concerned  with  intra-card  errors.  They  also  permit  the 
review  of  inter-card  relationships  and  quickly  expose 
data  omissions  and  inconsistencies.  (See  section  on 
error  editing  sequence.) 

3.  Analysis  initiation.  They  provide  a  starting  point  for 
analyses,  which  generally  begin  with  hand  computations 
based  on  display  data.  Reviewing  the  displays  almost 
always  evokes  the  response,  "Oops,  that  factor  didn't 
occur  to  me."  Let  this  response  occur  a  few  times  and 
initiating  analysis  by  reviewing  the  displays  becomes 

a  way  of  life. 

To  understand  the  displays,  the  following  general  observations 
are  desirable.  To  make  meaningful  displays,  it  is  necessary  to 
"round"  the  numbers  a  certain  amount.  As  a  result,  the  displays 
do  not  always  accurately  represent  the  data  since  the  display  unit  is 
a  15-minute  period  (96  units  comprise  24  hours)  and  time  deviations 
must  be  greater  than  7 ~ 1/2  minutes  (i.e.,  greater  than  15/2  minutes) 
to  show  on  the  displays.  At  the  request  of  maintenance  personnel,  we 
have  made  one  exception.  If  a  maintenance  team  does  a  fix,  regard¬ 
less  of  how  short,  the  fix  is  shown.  The  basis  of  the  request  is  the 
desire  to  see  all  resource  demands.  Therefore,  if  a  team  does  three 
5-minute  fixes  in  a  15-minute  period,  three  teams  appear  to  be  work¬ 
ing.  This  apparent  error  is  r.ot  included  in  any  of  the  data,  since 
computations  are  not  based  on  the  pictorial  representations.  The 
apparent  error  can  be  quickly  detected  by  referring  to  the  man-hour 
and  elapsed  time  computations  given  on  the  right-hand  side  of  the 
displaya. 

The  following  describes  the  various  entries  on  the  queue  sorts: 

1.  Clock-hours  are  shown  1-24  across  the  page.  Entries  under 
this  are  in  15-minute  units — one  character  equals  15  minutes. 
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2.  Team  size  is  shown  as  a  numeric  entry,  i,e.,  2222  indicates 
a  two-man  team  has  worked  four  15-minute  periods. 

3.  Sorties  scheduled  are  shown  by  asterisks.  Missing  asterisks 
indicate  an  unscheduled  sortie. 

4.  Sorties  flown  are  shown  by  a  series  of  F's,  i.e.,  FFFFFF 
shows  an  hour-and-a-half  flight. 

5.  Delays  are  indicated  by  one  or  more  D's. 

6.  Aircraft  status  is  indicated  by  the  following  codes: 


Alpha 

Code 

U 

N 

P 

B 

C 

E 

M 

G 

F 

D 

R 


AFM  65-110 

A 

N 

P 

B 

C 

E 

M 

G 

F 

D 

R 


Status 

Unscheduled  maintenance 
NORS  grounding 
NORS  nongrounding 
Phased  inspection 
Periodic  inspection 
Battle  damagtd 
NGRS-G  battle  damaged 
Crash  damaged 
Time  compliance  TO 
Hourly 
NORS  delay 


The  NORS  grounding  or  nongrounding  and  unscheduled  main¬ 
tenance  is  detailed,  along  with  the  work  unit  code  to 
the  right  of  the  disp'ay,  as  a  G  or  an  N. 

7.  Verbals  are  self-explanatory. 

8.  Pictorial  sunmarles  at  the  bottom  of  each  page  show  the 
sorties  flown  and  manpower  utilized  data.  The  F  (flyers), 
M  (men-working) ,  S  (white-space)  summary  to  the  right  of 
tvis  is  a  count  of  the  15-minute  entries  on  the  pictorial 
summaries.  If  more  than  nine  men  are  used,  a  two-1 <ne 
summary  appears. 


The  pictorial  representations  under  the  24-hour  display  are  de¬ 
tailed  in  several  fields  to  the  right.  The  major  part  of  this  in- 
formatlon  is  conventional  AFM  66-1  data.  The  following  codes  appear: 

WUC  (work  unit  code)  AFM  66-1. 

WC  (work  center),  the  work  center  that  does  the  work. 

ET  (elapsed  time),  computed  by  subtracting  start  time  from 
stop  time. 

A  (action  taken)  AFM  66-1. 

W  (when  discovered)  AFM  65-1. 


T  .type  of  maintenance),  the  second  character  of  the  work 
order  prefix,  AFK  66-1. 

H/M  (how  malfunctioned)  AFM  66-1. 

TMH  (total  man-hours)--the  elapsed  tine  is  multiplied  by 
the  team  size. 

RPTNO  (report  number) — only  the  last  5  characters  appear. 

More  properly  it  is  the  original  report  number.  It  is 
used  to  locate  data  during  the  editing  process. 

The  following  additional  information  will  appear  in  the  right- 
hand  detail: 

Sortie  data  codes  for  type  of  sortie  flown,  type  of  deviation 
(MND,  AIR,  CNX,  etc.),  mission  number,  and  flight  crew  codes, 
if  used. 

Delay  data  codes  for  type  of  delay  (MEN,  AGE,  etc.) 

Debrief  data  codes  showing  usage  and  problem  (I’OK  for  used 
and  okay,  NU  for  not  used,  MAL  for  malfunction). 

The  definition  of  star*-  and  stop  time  may  be  varied  depending  on 
the  analysis  objectives.  ..nere  the  concern  is  on  local  resource  utili 
zation,  for  example,  travel  time  (i.e.,  between  flight-line  and  work 
center)  should  be  included.  In  other  instances  (i.e.,  hardware  ori¬ 
ented  analyses)  only  the  active  repair  time  should  be  recorded.  Our 
most  frequently  used  definition  of  start  and  stop  time  has  included 
set-up  and  clean-up  time,  but  not  travel  time.  It  is  important  to 
note  that  the  start  and  stop  time  cannot  be  a  casual  determination 
since  it  has  a  substantive  effect  on  resource  utilization  data. 

As  indicated,  the  daily  displays  provide  a  reads-  comparison  for 
detecting  ir.ter-card  inconsistencies.  Without  except 'on,  the  first 
detection  is  that  of  maintenance  being  done  while  the  aircraft  is  in 
flight.  Since  this  horrifies  som.v  people,  a  few  comments  to  help 
maintain  perspective  are  in  order.  First,  some  in-flight  maintenance 
is  legal.  The  obvious  case  occurs  when  maintenance  personnel  do  air¬ 
borne  checks  and  tests.  If  the  sortie  is  a  functional  check  flight 
and  the  work  unit  code  indicates  a  special  test  or  inspection,  tve 
in-flight  action  is  almost  always  legitimate.  Second,  when  start- 
stop  time  definitions  include  get-readv  and  clean-up  time,  "in-flight' 
maintenance  may  occur.  This  Is  generally  shown  in  the  first  and  last 
15  minutes  of  flight.  In  some  instances  it  may  be  longer.  Including 
travel  time  Increases  this  apparent  error. 
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Another  point  worth  mentioning  is  that  over-concern  with  in¬ 
flight  maintenance  errors  may  divert  attention  from  more  serious 
errors:  missing  sortie  records,  unpaired  'emovals  and  replacements, 
and  long  fixes  (e.g.,  the  0900-1100  fix  gets  kc  punched  as  0900-210C-). 
In  terms  of  aircraft  turnaround  and  resource  allocation  analysis, 
these  latter  errors  are  much  more  serious. 

The  programs  will  display  all  the  data  containing  clock  hours 
(Oxnard  formats).  For  most  purposes  this  is  generally  desirable. 

There  are  times,  however,  when  so  much  data  obscure  a  particular  in¬ 
terest.  We  wish  to  suggest  some  ways  to  simplify  the  displays. 

First,  ali  data  need  "ot  be  included.  For  example,  displays  using 
only  the  sortie  and  unscheduled  maintenance  data  yield  a  greatly  sim¬ 
plified  picture  of  aircraft  recovery  sufficient  for  many  purposes. 
Similarly,  a  person  interested  in  supply  problems  might  use  only  the 
sortie,  NORS,  cannibalization  and  reparable  generation  data.  Or, 
someone  interested  in  special  studies  on  uploading  might  look  only  at 
those  actions  (loading,  configuring,  arming,  inspections,  etc.)  ger¬ 
mane  to  the  problem. 

The  second  technique  for  simplifying  the  displays  requires  a 
little  more  ingenuity  in  that  it  involves  comprehending  what  can  be 
dene  by  gang-punching.  For  example,  we  might  want  to  display  the 
daily  flight  pattern.  To  do  this,  we  would  tag  all  the  sortie  data 
of  a  given  day  with  a  single  tail  number.  The  resulting  display 
would  show  the  sorties  scheduled  and  flown  for  that  day.  Adding  the 
deviation  data  (Col.  80  «  B,  H,  similarly  punched)  would  yield  a  com¬ 
plete  summary  of  sortie  success  for  that  day. 

Gang-punching  a  common  day  in  the  start  and  stop  time  fields, 
and  using  a  month’s  data  for  each  work  center,  gives  a  good  picture 
of  work  center  demands  around  the  clock.  The  same  can  be  done  to 
display  AGE  utilization.  By  similar  treatment  of  the  deviation  data, 
one  might  determine  what  effect  time  of  day  has  on  deviations  (l.e., 
when  are  most  aborts  and  maintenance  deviations  occurring). 

The  complete  set  of  Oxnard  formats  is  generally  processed  only 
by  the  tail  number  display,  Fig.  5.  Data  must  be  sorted  a*  shown. 
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Ma 


or 


Col.  79  AN 
Cols,  35-38  N 
Cols.  11-12  N 
Cols.  9-10  N 
Cols.  13-16  N 
Col.  80  AN 


Minor  Cols.  73-78  AN 


PS  code 
Tail  number 
Month 
Day 

Hour-minute 
Card  code 

Report  number 


Generally,  only  the  maintenance  (Col.  80=0)  and  delay  (Col.  80=1) 
data  are  included  in  the  work  center  display,  Fig.  6.  The  "0000" 
tail  number  (under  TN)  indicates  actions  against  the  fleet — the  same 
servicing  was  done  on  several  aircraft.  To  avoid  excessive  recording, 
only  one  300  form  line  entry  is  made,  instead  of  one  for  each  air¬ 
craft.  The  work  center  data  must  be  sorted  as  shown. 


Major  Cols.  62-66  AN 
|  Cols .  11-12  N 
Cols.  9-10  N 
Cols.  13-16  N 
Col.  80  AN 

Minor  Cols.  73-78  AN 


Work  center 

Month 

Day 

Hour-minute 
Card  code 

Report  number 


Note  that  when  a  consolidated  maintenance  concept  s  not  used 
(when  there  are  separate  maintenance  squadrons  for  each  aircraft 
squadron),  it  is  not  necessary  to  pre-sort  on  Col.  79.  The  first 
digit  (Col.  62)  of  the  work-center  field  identifies  the  nonconsoli- 
dated  units. 

The  same  program  (queue  sort)  is  used  to  print  both  the  aircraft 
and  work-center  displays.  If  tape  input  is  used,  it  is  always 
mounted  on  unit  4.  An  optional  control  card  (format  C7),  punched 
as  shown  below,  allows  for  selection  and  printing  of  data  for  a  spe¬ 
cific  day. 


Col.  1  11-4-8 

Cols.  2-3  N  Day  (precede  with  zero) 

Cols.  4-5  N  Month  (precede  with  zero) 

The  control  card  is  followed  by  the  table  of  tail  numbers  (format  M2), 
the  table  of  work  centers  (format  Ml),  and  a  table  loading  stopper 
card  (C4)  shown  in  Fig.  7. 


OATC  11-01  HOftK  CEMTEft  14120 
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Fig.  7  —  Tail  number  and  work  center  display  program  setup 

The  following  switch  actions  control  the  processing. 

Switches  I/O  and  A  are  always  "on". 

Switcn  B — "on"  for  card  input  (switch  C  must  be  "off"). 

Switch  C — "on"  for  tape  input  (mount  on  unit  4,  switch  B 
must  be  "off"). 

Switch  D — "on"  eliminates  a  list  of  "no  action"  (no  data 
recorded)  tail  numbers  from  end  of  printout. 

Switch  E — "on"  for  work-center  display. 

"off"  for  tail-number  display. 

Switch  F— "on"  suppresses  a  summary  of  activity  at  end  of 

each  tail  number.  Only  the  squadron  summary  appears. 


Switch  G — "off"  suppresses  printing  of  all  data  not  containing 
the  day  and  month  punched  in  the  control  card 
(format  C7). 

"on"  prints  all  data. 

As  a  suggested  procedure,  set  switches  F  "on"  and  G  "off"  when  pro¬ 
cessing  one  day's  sample;  when  processing  samples  accumulated  over 
several  days  (such  as  a  weekly  or  monthly  recap) ,  set  switches  F 
"off"  and  G  "on". 

THE  DATA  EDITING  SEQUENCE 

The  editing  sequence  produces  a  data  file  containing  a  valid 
representation  of  system  actions.  Invalid  representation  comes  from 
three  kinds  of  error.  The  first  is  the  obvious  recording-transcrip- 
tion  error  resulting  from  improper  recording  or  keypunching.  The 
second  is  the  subtle  error  that  generally  cannot  be  isolated  until 
the  data  are  displayed  pictorially,  thus  making  it  possible  to  see 
how  the  records  are  interrelated.  These  latter  errors  involve  in¬ 
stances  where  maintenance  is  seemingly  done  while  the  aircraft  is  in¬ 
flight,  or  the  aircraft  is  shown  flying  while  in  a  NORS  grounding 
condition.  Duplicate  records  are  also  revealed.  The  third  type  of 
error,  missing  data,  is  the  most  difficult  to  detect  and  correct; 
the  data  are  not  recorded  or  the  xecord  is  lost.  Typical  examples 
are  a  critical  part  that  is  apparently  removed  and  never  replaced, 
or  the  combat  sortie  that  shows  no  upload  action. 

The  recording-transcription  errors  are  the  easiest  to  deal  with. 
The  manuscripts  are  keypunched  and  the  deck  is  processed  using  the 
edit  program.  The  image  of  each  card  containing  an  error  is  printed 
along  with  the  column  locator  and  a  mnemonic  code  indicating  the  type 
of  error — see  Fig.  2.  This  card  image  is  then  compared  with  the  manu¬ 
script,  and  keypunch  errors  are  corrected.  This  step  is  made  easier 
by  separating  manuscripts  into  record  types  and  maintaining  the  se¬ 
quence  Integrity  of  both  manuscripts  and  keypunched  decks. 

For  critical  data,  such  as  the  sortie  cards,  there  is  no  substi¬ 
tute  for  listing  the  cards  and  comparing  this  listing  with  the 
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manuscripts.  This  is  dene  to  detect  errors  beyond  the  capability  of 
the  computer  edit  (e.g.,  a  legal  but  erroneous  tail  number  is  shown 
on  the  10:00  o'clock  mission). 

At  this  point  the  editing  process  has  provided  a  listing  of 
detected  errors  (keypunch  errors  have  now  been  eliminated)  and  a  tape 
containing  the  data  that  have  passed  the  edit.  This  tape  is  then 
sorted  "by  time  within  tail  number." 


Ma: 

or 

Cols . 

35-38 

N 

Tail  number 

Cols . 

11-12 

N 

Month 

Cols . 

9-10 

N 

Day 

Minor 

Cols. 

13-16 

N 

Hour-minute 

Next,  the  sorted  tape  is  processed  using  the  tail-number  display  pro¬ 
gram.  This  display  is  then  reviewed  to  isolate  inter-card  inconsist¬ 
ency.  The  emphasis  of  this  search  is  determined  by  the  objectives  of 
the  exercise.  Those  things  most  directly  related  to  exercise  objec¬ 
tives  are  scrutinized  more  closely. 

Missing  data  have  their  major  impact  on  break-rates,  demand 
rates,  and  abort  rates.  This  is  seen  in  the  computations:  break- 
rates  equal  write-ups  per  sorties  flown.  If  the  numerator  data  are 
missing,  the  rates  are  spuriously  low;  if  the  denominator  data  are 
missing,  the  rates  are  spuriously  high. 

A  quick  inspection  of  the  displays  reveals  much  omitted  data: 
postflight  inspections  are  not  preceded  by  sortie  cards  (and  vice 
versa);  removals  are  not  followed  by  replacement;  and  abort  cards 
show  no  subsequent  maintenance.  In  each  such  instance,  the  first 
step  is  to  determine  whether  they  are  among  the  list  of  cards  rejected 
by  the  computer  edit. 

The  second  step  is  to  check  the  long  jobs — those  fixes  lasting 
10,  15,  20  or  more  hours.  One  of  the  unpleasant  facta  of  life  is 
that  there  are  a  sizeable  number  of  jobs  that  take  a  long  time.  An¬ 
other  unpleasant  fact  is  that  handwriting  can  be  atrocious;  the  job 
that  took  from  11:00  to  12:00  o'clock  ends  up  on  the  keypunched  card 
as  taking  from  11:00  to  22:00  o'clock.  There  is  no  absolute  way  of 
determining  data  validity  other  than  by  checking  with  the  work  center. 
A  check  on  the  validity  of  these  long  jobs  is  mandatory  because  of  the 
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tremendous  effect  they  have  on  the  means  and,  especially,  the  vari¬ 
ances.  A  good  rule  of  thumb  is  to  verify  all  jobs  that  last  longer 
than  plus  four  sigma  (four  standard  deviations  above  the  mean).  As  de¬ 
scribed  in  the  other  volumes,  several  programs  provide  this  information. 

The  problems  of  missing  and  erroneous  data  are  best  resolved  by 
prevention.  In  the  case  of  MDC  data,  there  is  no  substitute  for  peri¬ 
odically  visiting  the  flight-line  and  checking  the  781A  entries  against 
the  300  form  entries.  The  objectives  of  the  visit  are  three-fold 
(in  order  of  ascending  importance):  (1)  to  detect  and  correct  errors; 

(2)  to  train  flight-line  personnel  to  correct  documentation;  and 

(3)  to  make  friends.  When  addressing  the  problem  of  other  kinds  of 
data  error  (for  example,  sortie  data,  sortie  deviation  data,  aircraft 
status  data),  the  visit  is  generally  limited  to  objectives  2  and  3 
since  no  ready  cross-check  (like  the  781A)  exists. 

With  the  previous  steps  accomplished,  the  data  collector  can 
begin  visiting  the  various  shops  and  the  flight-line.  He  brings  along 
the  computer  error-edit  output  with  all  keypunch  errors  corrected 
(never  show  anybody  keypunch  errors);  if  he  is  visiting  the  crew 
chiefs  or  job  control  he  brings  along  the  aircraft  display,  with 
errors  marked  in  red.  If  visiting  the  shops,  he  brings  along  the  work 
center  display  similarly  marked  (see  Fig.  8).  Me  also  brings  the 
associated  recording  sheets.  As  has  been  stated,  particularly  during 
his  first  visits,  his  objectives  are  to  educate  and  make  friends. 
Getting  accurate  data  is  a  secondary  objective  during  shakedown. 

Following  all  flight-line  and  shop  visitations,  the  resulting 
corrections  are  keypunched  and  the  new  records  are  processed  by  the 
computer  edit  program.  Note  that  in  certain  instances  (such  as  the 
case  of  the  11:00  to  22:00  record  corrected  to  11:00  to  12:00)  it  is 
necessary  to  manually  remove  the  faulty  11:00  to  22:00  card  from  the 
input  deck  and  replace  it  with  the  corrected  card.  This  manual  re¬ 
placement  is  necessary  for  all  corrections  that  have  previously  passed 
the  edit.  The  correction  computer-editing  sequence  is  iterated  until 
all  cards  pass.  Then  this  final  computer  edit  output  is  merged  with 
the  permanent  data  bank. 

At  this  point  it  is  desirable  to  assure  our  data  collector  that 
the  processing  is  not  the  enormity  he  has  assumed.  Once  the  system 
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has  been  operating  for  a  few  weeks,  the  error  rate  will  have  dropped 
to  manageable  levels  and  the  major  part  of  the  educational  program 
will  have  been  accomplished.  The  data  collector  has  two  strong 
factors  working  for  him:  he  has  made  a  lot  of  friends  by  materially 
reducing  the  amount  of  recording  required,  and  he  has  a  set  of  data 
displays  that  maintenance  personnel  can  comprehend.  That  these  fac¬ 
tors  are  effective  is  illustrated  by  the  following  examples. 

In  the  Rapid  Roger  Exercise,  the  daily  record  volume  was  approxi¬ 
mately  1500  cards.  The  average  number  of  computer  rejected  cards  was 
fewer  than  40  after  some  experience  with  the  system.  A  scan  of  the 
80-80  listing  of  the  sortie  cards  (the  most  critical  records)  gener¬ 
ally  showed  fewer  than  three  that  needed  correction.  As  a  general 
statement,  30  of  the  40  cards  contained  such  obvious  errors  that  they 
could  be  corrected  on  the  spot,  rather  than  returned  to  the  work 
centers  for  correction.  At  Oxnard,  where  the  system  was  first  started, 
we  used  the  awkward  over-printed  AFT0  200  series  forrs.  Despite  the 
clumsiness  of  the  system,  the  MDC  error  rate  averaged  fewer  than  five 
cards  for  the  dally  output  of  600  to  800  cards.  Note  well  that  both 
systems  involved  daily  editing  and  correcting  of  errors.  In  both 
instances  the  error  rates  were  those  occurring  after  shakedown.  Ini¬ 
tially,  a  quarter  to  a  third  of  the  records  contained  errors. 
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III.  RECORD  FORMS 

The  recording  forms  and  their  associated  computer  processing 
procedures  included  in  the  appendixes  are  not  offered  as  a  final  or 
recommended  solution  to  data  collection  problems.  This  is  true  espe¬ 
cially  for  the  300  form  and  the  associated  computer  edit,  which  has 
attracted  considerable  attention  because  it  substantially  reduces  the 
amount  of  recording  necessary.  The  300  form  was  adapted  from  the  305  I 

form  designed  by  USAF  (the  Base  Maintenance  Systems  Design  group  at  J 

Bolling  Air  Force  Base).  In  turn,  the  305  has  been  adapted  from  the  j 

301  and  319  forms  developed  by  the  Project  ARISE  group  (a  RAND-Air 
Defense  Command  exercise  conducted  at  Richards-Gabeur  Air  Force  Base). 

All  adaptations  had  the  commendable  objective  of  reducing  the  amount 
of  data  recording.  All  adaptations  had  essentially  identical  content — 

that  of  the  AFTO  200  series  augmented  by  the  addition  of  clock  hours. 

* 

The  differences  existed  only  in  the  organization. 

Although  the  forms,  per  se,  are  not  offered  as  a  solution  to  the 
difficult  problem  of  maintenance  recording,  we  feel  the  philosophy 
behind  them  must  play  a  part  in  the  final  determination.  The  single 
objective  of  the  philosophy  is  to  produce  a  deck  of  cards  that  ac¬ 
curately  represents  the  events  that  transpire.  The  thesis  is  that 
error  prevention  is  the  best  solution  to  error  problems  The  follow¬ 
ing  tenets  are  germane. 

1.  Reduce  errors  by  reducing  recording.  The  amount  of  record¬ 
ing  is  determined  by  counting  the  characters  needed  to  com¬ 
plete  a  record.  As  a  general  statement,  error  rates  increase 
faster  than  character  counts.  That  is,  the  relationship  is  | 

non-linear;  hence  8-character  records  will  produce  more  than  j 

twice  the  errors  of  4-charecter  records.  Reduced  recording 
is  a  profitable  area  to  explore  for  its  own  sake  as  well  as  j 

for  error  reduction.  As  an  extreme  example  of  what  can  be  j 

done,  the  typical  AFTO  200  series  document  requires  approx-  j 

lmately  150  characters;  the  300  form  requires  approximately 
20  to  record  the  same  action. 


* 

The  new  AF  form  349  contains  the  same  information  as  these  other 
forms  (i.e.,  augmented  66-1).  In  future  exercises  we  would  use  form 
349  in  preference  to  form  300,  thus  saving  the  cost  of  training.  The 
only  changes  required  would  be  to  establish  keypunch  instructions  for 
the  form  and  to  make  a  minor  modification  of  the  Edit  program  to  sense 
the  proper  fields. 


I 
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2.  Have  self-contained  recording  forms.  The  ideal  form  can  be 
filled  out  and  keypunched  without  special  instructions.  In¬ 
structions  and  codes  should  be  given  on  the  form  whenever 
possible. 

3.  Have  multi-record  and  single-rowed  forms.  Multi-record  im- 
pli  es  that  several  (10-30)  records  are  entered  on  the  same 
recording  form.  Multi-record  forms  are  made  possible  by 
using  a  special  box  at  the  to,  of  the  form  for  recording 
constant  information.  Such  information  is  recorded  only 
once.  It  is  produced  on  all  subsequent  records  by  program 
drum  card  control  or  by  pressing  the  duplicate  button  on 
the  keypunch.  Single-rowed  implies  that  the  record  is  not 
continued  on  the  next  line.  Si.gle-rowed  records  are  pre¬ 
ferable  for  two  reasons:  they  are  easy  to  scan  for  missing 
and  erroneous  data,  and  they  foster  a  good  bit  of  incidental 
learning —  "this  column  (field)  never  contains  alpha  entries 
This  column  never  has  entries  smaller  than  0001  or  greater  ' 
than  2400." 

4 .  Have  forms  that  facilitate  the  abstraction  of  field  (data) 
from  ground  (form).  Printing  forms  with  light  colored  ink 
is,  by  far,  the  best  single  technique  for  facilitating  this 
abstraction,  particularly  when  combined  with  the  use  of  soft- 
lead  recording  pencils.  It  is  also  helpful  to  separate 
fields  by  single  vertical  lines,  rather  than  give  each  a 
separate  box.  A  separate  box  for  each  character  is  un¬ 
desirable.  Use  pips,  or  better,  nothing  at  all.  Fields 
should  never  consist  of  more  than  five  characters  because 

of  the  complications  of  memory  span  factors. 

5.  Use  numeric  codes.  If  you  must  use  alpha  codes,  only  use 
mnemonic  codes;  give  keypunch  a  copy.  In  either  case. 
Alpha-numeric  codes  should  be  avoided  at  all  cost  since 
they  produce  error  rates  several  hundred  percent  greater 
than  numeric  codes.* 

Use  codes  sparingly.  Most  ceding  systems  are  victims  of  a 
viscious  cycle  having  its  genesis  in  the  fact  that  codes  are 
at  best,  a  bed  of  Procrustes.  At  the  beginning,  it  is  dis¬ 
covered  that  the  list  of  codes  does  not  cover  all  situations 
so  the  list  is  extended.  Unforseen  situations  arise  so  the 
list  is  extended  to  accomodate  these.  Since  no  two  situa¬ 
tions  are  really  alike,  the  previous  sequence  is  iterated 
until  the  list  of  codes  becomes  too  cumbersome  to  use.  The 
Inevitable  result  is  a  long  list  of  codes,  a  few  of  which 
are  used  rarely,  if  ever.  Two  solutions  are  possible:  cull 
non-used  codes  from  the  list  and  be  satisfied  with  less 
discrimination,  or  use  the  information  record  that  enables 
verbal  description. 


Sweet land,  and 


The  RAND  Corporation,  RM-4346-PR,  April  1965. 
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6.  I'se  special  recorders.  These  are  people  specifically  as¬ 
signed  to  record  the  data.  Recording  is  their  major  re¬ 
sponsibility.  Generally,  this  luxury  is  not  available. 

The  alternative  is  to  have  as  few  recorders  as  possible, 
i.e.,  rather  than  have  330  maintenance  people  recording 
the  mission  number  on  the  flight-line,  figure  out  a  way  to 
have  one  specialist  make  the  record  du. ing  debriefing. 

Most  exercises  entail  recording  two  separate  kinds  of  data.  , 
first  of  these  (often  called  "hard"  data)  are  elements  that  lend  them¬ 
selves  to  punched  card  storage  and  het  e  to  computer  manipulation. 

In  addition,  a  large  amount  of  "set"  data  are  generally  gathered. 

These  are  usually  not  keypunched  for  two  reasons:  (1)  reducing  from 
a  verbal  to  a  coded  base’s  loses  too  much  information,  or  (2)  the 
event  happens  with  such  infrequency  or  is  so  tangentially  related 
that  it  is  not  worth  the  cost  of  setting  up  a  punched  card  system. 

Combat  battle  damage  is  an  example  that  meets  both  these  criteria. 

In  some  instances,  it  is  both  desirable  and  possible  tc  trans¬ 
late  soft  data  into  hard  data.  An  example  is  offered  by  part  of  the 
Combat  Dragon  flight  crew  debrief  data.  Rather  than  s  -t  up  a  coding 
system  (in  Combat  Dragon)  for  factors  influencing  mission  effective¬ 
ness,  the  comments  were  recorded  to  insure  complete  information, 
since  coding  always  involves  a  loss  of  intormation.  At  a  later  date 
these  comments  could  be  scanned  to  see  if  clusters  appeared.  If  so, 
the  data  could  be  coded  for  statistical  manipulation. 

The  data  collection  contingent  has  an  entirely  different  division 
of  data  types.  There  are  the  "easy"  data  which  a  single  person 
gathers  at  a  single  print  (such  as  debriefing  data)  and  the  "tough" 
data  which  many  people  gather  at  many  points  (such  as  the  AFTO  200 
series  data).  It  is  the  tough  data  that  should  demand  the  most  effort 
in  manuscript  design,  editing  procedures,  and  training.  It  is  im¬ 
possible  to  give  sufficient  attention  to  all  the  details.  And  any 
changes,  especially  additions,  should  be  attended  with  a  great  deal 
of  soul-searching. 

For  example,  in  the  middle  of  Rapid  Roger,  the  decision  was  made 
to  add  the  "laundry  mark"  of  the  Job  supervisor  to  the  line  entries 
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on  the  Form  300.  This  would  allow  (1)  research  on  the  effect  of  skill 
level  and  (2)  identification  of  the  source  of  recording  error.  The 
addition  of  the  laundry  mark  may  seem  trivial.  But  note  that  the 
average  entry  on  the  Form  300  is  twenty  characters  for  unscheduled 
maintenance.  (Support  General  entries  are  considerably  less.)  A 
5-character  laundry  mark  increases  the  amount  of  recording,  keypunch¬ 
ing  and  items  to  edit  by  23  percent. 

For  this  addition  we  needed  to  ask,  "Are  the  gains  worth  the 
25-percent  increase"?  In  most  instances  the  answer  would  have  been  a 
resounding  and  emphatic,  "No,"  principally  because  there  had  been  no 
rigorous  determination  of  exactly  how  the  laundry  mark  was  to  be  used. 
In  effect,  250  people  were  going  to  be  asked  to  increase  their  re¬ 
cording  effort  by  25  percent  on  the  basis  that  the  data  "would  be  nice 
to  have  in  case..."  But  in  this  instance  there  was  a  mitigating 
factor.  The  increase  in  effort  was  not  truly  25  percent.  Everybody 
kr.erf  his  laundry  mark,  hence  there  would  be  no  need  to  issue  a  special 
set  of  codes  or  to  establish  special  training  procedures.  The  in¬ 
crease  in  load  amf  ea  to  three  seconds  of  pencil  scratching.  Had 
the  additional  burden  been  required  of  the  single-point  single-person, 
little  hesitancy  would  have  been  involved  since  the  increase  in  load 
and  monitoring  requirements  would  have  been  trivial.  In  neither  in¬ 
stance,  however,  should  the  addition  be  tolerated  without  a  specific 
and  rigorous  description  of  how  the  data  would  be  used,  including 
some  samples  of  the  analysis  contemplated. 

Appendixes  A  through  E  contain  essentially  the  forms  used  in 
Combat  Dragon,  modified  to  function  as  more  general  purpose  forms. 

Our  experience  has  been  that  each  exercise  from  Oxnard  to  Combat 
Dragon  is  unique,  and  some  input  forms  have  to  be  changed  to  reflect 
this  uniqueness.  (The  procedures  and  the  error  edit  program  must 
reflect  these  changes  too.)  Most  changes  have  consisted  of  adding 
data  elements  to  the  forms.  For  example,  the  300  form  used  in  Combat 
Dragon  includes  the  addition  of  the  aircraft  symbol  and  the  mission 
number.  The  vasic  data  have  not  changed  appreciably,  however,  since 
the  first  days  at  0xns?d.  They  consist  of  MDC  data  extended  by 
clock-hours  and  team  size  plus  the  description  of  the  sortie  (or 
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attempted  sortie).  Hence  our  general  feeling  is  that  although  the 
collection  formats  will  probably  change,  the  edit  program  will  test 
the  same  elements. 

To  minimize  these  changes,  the  following  layout  and  procedures 
have  been  provided. 

a.  Constant  information  (i.e.,  date)  appears  at  the  top  of 
the  forms. 

b.  Prerecorded  information  (i.e.,  mission  number)  appears 
at  the  left  of  the  forms. 

c.  Transient  and  unique  information  (i.e.,  clock  hours)  to 
the  right. 

d.  The  areas  used  for  comments  are  sensed  and  reproduced  in 
the  edit  output.  This  allows  the  extension  of  the  record¬ 
ing  system  without  program  modification.  Thus  if  aircrew 
identification  is  desired,  the  first  several  columns  of 
the  comments  can  be  used  for  this  by  instructing  keypunch 
about  the  proper  columns.  No  other  changes  are  necessary. 

The  appendixes  are  set  up  with  the  forms  and  explanations  for 
their  use  as  follows: 

Appendix  B  contains  the  operations  data  (100  series) 

Appe 'dix  C  contains  the  maintenance  data  (300  series) 

Appendix  D  contains  the  supply  data  (400  series,  except 
303  CC  80=W) 

Appendix  E  contains  the  personnel  data  (200  series) 

Appendix  F  contains  the  facility  survey. 

Appendix  G  contains  the  keypunch  instructions  and  formats 

All  operations  and  maintenance  forms  containing  data  directly  re¬ 
lated  to  Che  mission  include  the  date,  the  tail  number  and  the  Combat 
Dragon  mission  number  (indicated  by  CDM) ,  thus  providing  a  means  of 
"marrying"  these  two  sets  of  information.  The  supply  data  are  married 
to  the  maintenance  data  through  the  common  elements  of  tail  number, 
date  and  Federal  Stock  Number  (occasionally  the  part  number  is  sub¬ 
stituted).  Appendix  C  describes  the  form  300.  Since  this  form  pro¬ 
vides  the  major  part  of  the  tough  data,  the  directions  and  procedures 
are  much  more  detailed  than  for  the  other  documents.  Although  the 
form  300  is  only  one  of  a  score,  it  requires  more  attention  than  all 
others  combined.  This  emphasis  is  also  reflected  in  the  computer 
error  edit  program. 
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Appendix  A 

LIST  OF  FORMS  AVAILABLE  FOR  RAND/TAC  SYSTEM 


These  forms  are  contained  in  Appendixes  B  through  G  of  this  volume. 


Operations  Forms 

CD  form  101 
CD  form  101 
CD  form  101 

CD  form  101 
CD  form  101 

CD  form  101 
CD  form  102 

CD  form  103 


Sortie  Debriefing 

Debriefing  of  Combat 

Degradation  Factors  During  Flight 

to  and  from  Target 

Degradation  Factors  During  Combat 

Comba'  Crewmembers'  Comments  and 

Recor.jnendat  ions 

BDA 

Joint  Services  Anti-Aircraft  Fire 

Incident  and  Damage  Report 

FAC  Poststrike  Debriefing  Checklist 


Maintenance  Forms 

MIP  form  305  test/ 
RR  form  300  test 
RAND  form  300 
RAND  form  302 
RAND  form  303 
RAND  form  305 
RAND  form  306 
RAND  form  307 
RAND  form  308 
RAND  form  309 
RAND  form  30D 


Maintenance  Data  Collection 
Maintenance  Data  Collection 
Sorties  Flown,  Scheduled  or 
Aircraft  Status  Summary 
Manpower  Availability 
AGE  utilization 
Mission  Go 

Deviations -Degradations 
General  Purpose  Information 
F-4C 


Record 

Record 

Scrambled 


Record 


Supply  Forms 

CD  form  303 
CD  form  401  (Part  A) 
CD  form  401  (Part  B) 
CD  form  402 
CD  form  403 

Personnel  Forms 

CD  form  200 
CD  form  201 
CD  Form  202 
CD  form  204 

Facilities  Forms 

Form  F-l 
Form  F-2 


Record  of  Cannibalization 
Demand  Register 
Demand  Register 

Receipt  or  Cancellation  Register 
N0RS  register 


Personnel  Data  Worksheet 
Personnel  Information  Data 
Supervisor's  Information  Data 
Aircrew  Experience  Record 


Airfield  Facilities  Survey--Monthly 
Airfield  Operations,  Safety  and 
Weather  Survey--Dai ly 
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Facilities  Forms  (Continued) 


Form  F-3 
Form  F-4 
Form  F-5 
Form  F-6 
Form  F-7 
Form  F-8 


Motor  Pool  Survey-~Weekly 

Electrical  Power  Generation  Survey--Monthly 
POL  Facilities  Survey--Monthly 
Munitions  Facilities  Survey--Monthly 
Supply  Facilities  Survey--Mont'nly 
Maintenance  Facilities  Survey--Weekly 


Keypunch  Formats 
Edit  Program  Input 


Format 

A 

Debrief  Summary 

Format 

E 

Form  300  (On-aircraft  maintenance) 

Format 

C 

Sortie--Scheduled  and/or  Flown 

Format 

D 

Status  Card 

Format 

E 

Manpower  Avail  ■’Me 

Format 

F 

AGE  Utilization 

Format 

G 

Mission  Go 

Format 

H 

Deviation/Degradation 

Format 

I 

General  Purpose  Comment 

Edit  Program  Output 
Format  J 
Format  K 
Format  L 
Format  M 
Format  N 
Format  P 
Format  Q 
Format  R 
Format  S 
Format  T 
Format  U 
Format  V 


Debrief  Summary 
On- Aircraft  Maintenance 
On-Aircraft  Work  Delay- 
Sortie  Flown 

Sortie  Scheduled,  Not  Flown 

Sortie  Comment 

Aircraft  Stutus 

Manpower  Available 

AGE  Utilization 

Mission  Go 

Deviation/Degradation  Comment 
General  Purpose  Comment 


Program  Output  Summary  Cards 

Format  W  24-hour  spread 

Format  X  Analysis  of  Variance 

Format  Y  RECSUM 

Format  Z  Frequency  Count 

Format  AA  Off-Equipment  (AFTO  211)  Manhour 


Program  Control  Cards 
Format  Cl 
Format  C2 
Format  C3 
Format  C4 
Format  C5 
Format  C6 
Format  C7 
Format  C8 
Format  C9 


Lag/Delay 

Analysis  of  Variance 
Aircraft  Histogram 
Table  Loading  Stopper 
Manpower  Utilization  Title  Card 
Edit  Program  Gangpunch  Master  Card 
Display  Program  Date  Select 
Display  Program  Tape  Output 
Tape  Input 


Keypunch  Formats  (Continued) 


Program  Contro 
Format  CIO 
Format  Cll 
Format  C12 
Format  C13 
Format  C14 
Format  C15 
Format  C16 
Format  C17 
Format  C18 
Format  C19 

Format  C20 

Format  C21 

Master  Tables 
Format  Ml 
Format  M2 
Format  M3 
Format  M4 


1  Cards  (Continued) 

General  Title  Card 
Histogram  Title  Card 
Field  Selector 

Compute  Elapsed  Time  Program--code  selector 
Frequency  Count  (FREQ)  Field  Locator  Card 
Chi-Square  Title  Card 
Chi-Square  Field 
Correlation  Field  Designation 
Correlation  General  Title  Card 
Correlation  Field  Designation  Table 
Stopper  Card 

Correlation  Independent  Variable  Test 
Control  Card 

Analysis  of  Variance  Header  Card 


Work  Center  Master 
Tail  Number  Master 
2-Digit  System  Table 
Edit  Program  AGE  Table 


Clint  Program  Sum  ary  Records 
Format  Rl  Aircraft 

Format  R2  2-Digit  System 

Format  R3  Work  Center 


Combat  Dragon  Card  Form  101  Operations  Cards 


Format 

Format 

Format 

Format 

Format 


CD1 

CD2 

CD3 

CD'* 

CD5 


Format  CD6 
Format  CD7 


Sortie  Debriefing 
Debriefing  of  Combat 
En  Route  Degradation  Factors 
Degradation  Factors  on  Target 
Flight  Crew  Comments  and 
Recommendations 
BDA 

Battle  Damage  Assessment  Remarks 


Combat  Dragon  Supply  Edit  Output  Cards 

Format  CD8  Demands,  Receipts,  and  Cancellations 

Format  CD9  Cannibalization  Tape  Format 

Format  CD 10  NORS 


Combat  Dragon  Supply  Edit  Input  Cards 

Format  CDll  Demands,  Receipts,  and  Cancellations 

Format  CD12  Cannibalization  Card  Format 

Format  CD13  NORS 
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Appendix  B 

OPERATIONS  PROCEDURES  AND  FORMS 

This  appendix  contains  the  unmodified  Combat  Dragon  operations 
procedures  and  forms  designed  by  Major  John  Munkvic.  Because  exercises 
vary  so,  the  forms  would  undoubtedly  be  extensively  modified  for 
another  exercise. 

Operations  forms  101,  102  and  103  are  described  here.  Form  101 
has  five  parts:  sortie  debriefing;  debriefing  of  combat;  degredation 
factors  during  flight  to  and  from  target;  degredation  factors  during 
combat;  and  combat  crew  members'  Comments  and  recommendations.  One 
set  of  this  information  was  completed  for  each  flight  of  two  or  three 
aircraft.  Instructions  are  given  below  for  properly  filling  out  each 
part  of  the  form.  Forms  102  and  103  are  both  self-explanatory. 

The  form  101  is  interesting  because  verbal  information  can  be 

included  on  it  to  detail  factors  of  mission  degradation  and  flight 

* 

crew  recommendations.  It  also  includes  coded  information  that  can 
be  used  for  selecting  specific  areas  of  interest.  For  example,  if  a 
person  were  interested  in  looking  at  ordnance  as  a  mission  degrading 
factor,  he  could  select  those  records  containing  the  required  informa¬ 
tion  and  list  80-80;  these  would  be  the  CD4  formats  containing  "05"  in 
Cols.  25-26.  His  review  of  this  specific  information  would  quickly 
reveal  any  major  trends  or  factors  so  that  they  could  be  isolated  for 
more  intensive  research.  Gee  Volume  IV  for  computer  procedures. 


1.  Instructions  for  NZ  cards.  "Sortie  Debriefing" 
Columns  1-24  are  self-explanatory. 

Column  25  designations  are  the  following: 


N--none 

G--grounu 

A--air 


w 

The  flight  crew  consisted  of  the  pilot  and  an  observer.  The 
latter  was  a  member  of  the  Combat  Dragon  Evaluation  Team,  and  functioned 
as  both  observer  and  recorder. 
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Columns 


Columns 
Columns 
Co lumn c 
Columns 
Columns 


26-27  designations  are  the  following: 

WX-~weather 

SY- -  sympathy 

HQ- -higher  headquarters 

OP- -operat ions 

AC- -  aircraft 

MN--maintenance  nondelivery 
0T--o ther 

28-31  are  self-explanatory. 

32-33  are  self-explanatory  except  for  BD--battle  damage. 
34-37  are  self-explanatory. 

38-44  name  the  station  where  aircraft  was  recovered. 

43-49  designations  are  the  following: 

T- -Tacan 

P--pilotage 

U--UHF 

R--radar 

F--FM 


Columns  50-56  are  self-explanatory. 

Columns  57-58  designations  are  the  following: 

Y--yes 

N--no 

Columns  59-73  designations  are  the  following: 
N--number 

T--type  ordnance  one  letter  code 
S/A--safe/armed 


2 .  Instructions  for  PZ  cards.  "Debriefing  of  Combat" 

Columns  1-24  duplicate  Columns  1-24  of  NZ  cards. 

Columns  25-27  designations  are  the  following: 

P--was  target  prebriefed? 

D--diverted  to 
S--scrambled  to  target 

Columns  28-51  are  self-explanatory. 

Columns  52-69  are  self-explanatory  (averaged  between  the  pilots). 

Columns  70-72  require  a  one-letter  code,  although  2  are  used  at 
present:  A--randon,  and  B--box. 
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3 .  Instructions  for  OZ  cards.  "Degradation  Factors  During  Flight  to 
and  from  large t" 

Columns  1-24  duplicate  Columns  1-24  of  NZ  cards  for  "Sortie  Debriefing" 

Columns  25-26-- insert  the  ID  number  corresponding  to  the  type  of 
comment  being  made.  If  comment  exceeds  capacity  of 
columns  on  that  card,  another  or  several  cardu  are 
punched  with  an  A,  B,  D,  etc.  in  Column  78  for  added 
identification  information,  e.g.,  ADZ,  BOZ . 

4.  Instructions  for  QZ,  "Degradation  Factors  During  Combat,"  and  1Z, 
"Combat  Crew  Members  Comments  and  Recommendations,"  cards 

The  instructions  are  essentially  the  same  as  for  the  OZ  cards. 


5.  Instructions  for  SZ  cards,  "Battle  Damage  Assessment" 

Columns  1-24  duplicate  Columns  1-24  of  NZ  cards. 

Column  25--insert  target  1,  2,  or  3- 

Columns  26-27- - insert  target  type  2-letter  code. 

Columns  28-29--insert  corps  area  supported,  01,  02,  03,  or  04. 

Columns  30-39--Number  !  tli  ough  9,  then  insert  1- letter  code  ror 
type  of  '.>om,  For  example 

30  31  j2  33  34  35  36  37  38  3* 

6I5W4H3V2K 


This  is 
Columns 
Columns 
Columns 
Columns 
Columns 
Columns 
Columns 
Columns 

Columns 

Columns 

Columns 


the  total  of  all  ordnance  delivered  by  the  flight: 

40-41  receive  a  2-digit  entry  for  structures  destr'yed. 

42-43  receive  a  2-digit  entry  for  structures  damaged. 

44-45  receive  2  digits  for  total  sampans  destroyed. 

46-47  receive  2  digits  for  total  number  sampans  Jamaged. 

48-50  are  self-explanatory. 

51-53  are  self-explanatory. 

54-55  are  2  digit,  self-explanatory. 

56-64  need  number  of  bombs,  1-letter  code  for  typn  of  bomb, 
and  a  1-letter  code  for  type  of  fuse,  .e.g,  3  M  A. 

65-66  are  for  total  confirmed  KBA  for  the  flight. 

67-69  have  target  elevation  entered  in  hundreds  of  feet, 
e.g. ,  300  feet  is  003. 

70-77  need  type  of  Hung  Bomb,  rack  station,  type  of  bomb, 
and  a  1-letter  code.  Rack  stations  are  counted 
from  #1  outboard  left  wing  to  It 8  on  extreme  out¬ 
board  of  right  wing. 


Other  BDA  is  not  keypunched.  It  is  used  for  additional  comments 
only . 
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- — - - 

CDM 

1-2 

TAIL  NO. 

3-6 

DATE 

7-10 

FRAG  NO. 

1 1-15 

CALL  SIGN 

16-22 

PILOT 

23-24 

ABORT  TYPE 

25 

ABORT  REASON 

26-27 

ABORT  TIME 

28-31 

RECOVERY  DIVERSION 

32-33 

DIVERSION  TIME 

34-37 

DIVERTED  LOCATION 

38-44 

ENG  NAV  TO  TGT 

45 

ENR  NAV  RETURN 

•  -  -  ■  -  | 

46 

ENROOT  E  COMM  TO  TOT 

47 

ENR  COMM  RETURN 

48 

COMM  ON  TGT 

49 

OPERATION  SUPPORTED 

50-  56 

GUN  CAMERA 

57 

STRIKE  CAMERA 

58 

ORDN  JETTISONED 

NONE 

59-73 

LOCATION  OF  JETTISON 

NONE 

CARD  CODE 

79-80 

26-27  JwX  SY  HQ  OP  AC  MN  OT 


NONE  N  T  S/AIN  T  S/AIN 
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KEYPUNCH 

SUBJECT 

LOCATION 

lsC  TARGET  WAS  25 


2d  TARGET  WAS  26 


3d  TARGET  WAS  27 


UTM  COORDINATES  1st  TGT  28-35 


UTM  COORDINATES  2d  TGT  36-43 


UTM  COORDINATES  3d  TGT  44-51 


QUALITATIVE  DESCRIPTION  NONE 


RENDEZVOUS  WITH  FAC  52-53 


COMM  WITH  FAC  54-55 


FAC  CONTROL  56-57 


TARGET  ACQUISITION  58-59 


TARGET  RETENTION  60-61 


TACTICS  USED  62-63 


ORDNANCE  ADEQUACY  64-65 


COMMUNICATIONS  66-67 


A/C  PERFORMANCE  68-69 


RASIC  TACTIC  ON  TGT  1  70 


BASIC  TACTIC  ON  TGT  2  71 


3ASIC  TACTIC  ON  TGT  3  72 


CARD  CODE  I  79-80 


P  D  S 


P  D  S 


F  D  S 
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T 


REV PUNCH 
SUBJECT  I/OCAT  ION 


TGT  TYPE 

26-27 

CTZ 

28-29 

ORDNANCE 

EXPENDED 

30-39 

STRUCT 

DESTROYED 

40-41 

STRUCT 

DAMAGED 

42-43 

SAMPANS 

DESTROYED 

44-45 

SAMPANS 

DAMAGED 

46-47 

%  TGT 

COVERED 

48-50 

%  OR  ON 

ON  TGT 

51-53 

SEC 

EXPLOSIONS 

54-55 

DUDS  (NO., 
TYPE,  FUSE) 

56-64 

KBA 

65-66 

TGT 

ELEVATION 

67-69 

HUNG  ORDN 

70-^7 

CARD  CODE 

79-80 

TGT  1 


CONFIDENTIAL  (when  filled  in) 
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JOINT  SERVICES  ANTI-AIRCRAFT 
FIRE  INCIDENT  AND  DAMAGE . REPORT 
(INCIDENT  REPORT) 


TO: 


FROM: 


I.  SPOT  REPORT 

1.  Date/time  group: 

(Time  of  incident  or  hit  iu  local  time) 

2.  Type  aircraft  ______________ ____________________________________ 

3.  Aircraft  activity  at  time  of  incident  or  hit  (check  one): 


On  ground 

b. 

Taking  off 

En  route 

d. 

Landing 

Tgt  attk 

f. 

Other 

M.  coordinates 

of  AA  fire: 

5.  Aircraft's  absolute  altitude  (AGL):  _ _ 

6.  Intensity  of  fire  (check  one): 

a.  Light  (LT)  _  Moderate  (MOD)  _  Intense  (INT) 

b.  Small  Arms  (SA)  _____  Auto  Wpns  (AW)  _____  -50  cal  _ 

20  MM _  Other  (explain)  __________________________ 

7.  Number  of  individual  hits:  ______________________________ 

8.  Aircraft  reaction  (check  one  or  more): 

(1)  _  Crashed 

(2)  _  Forced  to  land,  later  destroyed 

(3)  _  Forced  to  land,  later  recovered 

(4)  _  Mission  not  completed 

(5)  _  Continued  to  fly 

9.  Casualties  (use  N/A  if  none): 

US:  KIA  _ ;  WIA _ ;  MIA  _  VN:  KIA _ ;  WIA _ ;  MIA _ 

10.  Advisory  information  (i.e.,  this  is  fourth  hit  in  two  days  from  this 
particular  area,  etc.  Delete  if  not  applicable):  _ _________ _ 
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II.  SUPPLEMENTARY  INFORMATION  (used  for  hits  ONLY): 

11.  Mission  number: 

12.  Type  task(s):  _ 

13.  Aircraft  serial  number: 

14.  Pilot's  name  ind  rank: _ _ 

15.  Airspeed  in  knots  when  hit:  _ _ 

16.  Reading  in  degrees:  _ _ 

17.  MX  conditions  in  area:  __________________________________ 

18.  Type  of  formation:  ______________________________________ 

19.  Position  number  ________  in  flight  of _ aircraft. 

20.  This  was  _  pass  through  area  this  msn  for  this  aircraft. 

21.  Helicopter  or  fixed  wing  armed  escort  present?  Yes  _  No  _ 

If  yes,  fixed  wing _  or  helicopter  _ . 

* 

22.  Was  source  of  ground  fire  observed?  Yes  _  No  _ . 

23.  Direction  of  source:  From _  o'clock  position. 

24.  Estimated  range  of  source:  _  meters. 

25.  Estimated  number  of  rounds  observed:  _ .  Tracers?  Yes  _  No 

26.  Aircraft  damage: 

27.  K.ime,  rank  and  serial  numbers  of  casualties  and  extent  of  injury: 


28.  Was  aircraft  hit  in  protected  area  (i.e.,  self-sealing  tank,  armor 
plate,  etc.)  dud  if  so  describe  effectiveness  of  device  or  kit. 


29.  Damage  to  property  or  equipment  other  than  US  agencies?  Yes  __ 
No  ____•  If  yes,  explain  in  remarks  section. 

30,  Remarks  (include  any  recommended  changes  in  tactics  that  might 
prevent  similar  battle  damage):  _____________________ 


CONFIDENTIAL  (when  filled  in) 
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FAC  POSTSTRIKE  DEBRIEFING  CHECKLIST 


The  following  questions  are  to  be  used  as  a  guide  to  debriefing 
the  Forward  Air  Controller  and  VNAF  observer  following  all  airstrikes 
directed  by  them.  Debriefing  need  not  be  limited  to  these  questions, 
but  every  effort  should  be  made  to  obtain  all  information  of  any  signifi¬ 
cance  pertaining  to  the  strike.  Enter  all  significant  information  in 
the  Airstrike  Report  form  and  forward  by  SSB  radio  to  the  DASC  ASAP. 

If  the  report  is  too  lengthy  to  pass  by  radio  due  to  traffic,  the  FAC 
may  elect  to  fly  the  report  to  the  DASC: 

1.  Was  the  target  fixed  base  or  fleeting  type? 

2.  Did  the  target  consist  of  troops,  structures  or  both? 

3.  Were  troops  reported  to  be  in  the  open  end  and  on  the  m'/re,  in  dug 

in  positions,  camouflaged,  in  contact  with  friendly  troops,  attacking 
outpost? 

4.  Was  target  heavily  wooded  or  open? 

5.  Was  target  a  VC  base  area,  training  center,  medical  supply  area, 
rest  camp,  como  and  liaison  station,  troop  quarters,  arms  factory 
or  storage  area,  food  storage  area,  headquarters  (political  or 
military),  etc.? 

6.  Was  target  a  VC  infiltration  or  supply  route? 

7.  Was  strike  made  in  response  to  immediate  or  preplanned  request, 
or  target  of  opportunity? 

8.  Had  target  been  subjected  to  Psy  War  effort  to  warn  civilians? 

9.  How  recent  was  target  intelligence?  What  was  the  source  and  re¬ 
liability? 

10.  Was  target  in  proximity  to  Cambodian  border? 

11.  Do  target  coordinates  listed  indicate  che  limits  of  the  target  area 
such  as  a  quadrangle  or  triangle,  the  limits  of  the  actual  bomb 
pattern,  or  a  pinpoint  with  radius? 

]?.  How  many  structures  were  destroyed  or  damaged  and  what  type,  if 
other  than  dwellings? 

13.  Did  you  actually  observe  VC  on  the  ground  prior  to  the  strike? 

How  many? 

14.  Did  you  see  bodies  after  the  strike?  How  many? 
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15.  Did  you  observe  direct  hits  on  locations  where  you  knew  VC  to  be? 

16.  Can  you  make  a  reasonable  estimate  of  VC  casualties  based  on  numbers 
observed  in  the  target  area  and  the  effectiveness  of  the  strike? 

17.  Were  civilians  observed  leaving  the  area  before,  during  or  after 
the  strike? 

18.  Was  ground  fire  encountered  during  the  strike?  What  type  and 
intensi ty? 

19.  Were  anti-aircraft  positions  spotted? 

20.  Were  any  strike  aircraft  hit? 

21.  Were  VC  defensive  positions  struck? 

22.  Were  any  secondary  explosions  observed  by  you  or  the  strike  pilots? 
How  did  you  know  they  were  secondary  explosions?  Color  of  smoke? 
Fire  ball?  Height  of  smoke? 

23.  Were  any  sampans  or  boats  destroyed  or  damaged?  Were  VC  in  boats? 

24.  Were  any  unusually  large  boats  observed? 

25.  Were  fires  started  that  were  of  unusual  intensity  or  duration? 

26.  Did  ground  fire  prevent  a  detailed  BDA  of  the  strike? 

27.  Did  weather  prohibit  or  inhibit  the  strike? 

28.  Did  you  base  your  estimate  of  percent  target  destruction  on  the 
amount  of  destruction  achieved  within  the  bomb  pattern,  or  on 
amount  of  destruction  desired? 

29.  Did  strike  aircraft  arrive  at  designated  rendezvous  on  time? 

Did  you? 

30.  Did  fighters  receive  and  acknowledge  all  target  information? 

31.  Did  they  see  and  acknowledge  your  target  mark? 

32.  Did  you  mark  with  rockets  or  smoke  grenades? 

33.  Was  coordination  between  FAC,  fighters  and  Strike  Control  satis¬ 
factory? 

34.  Were  communications  difficulties  encountered? 

35.  Did  strike  pilots  follow  TAC  directions? 

36.  Was  ordnance  accurately  delivered? 
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37.  Wjs  ordnance  suitable  for  target  and  mission? 

38.  Were  there  any  duds? 

39.  Do  you  recommend  additional  strikes  on  this  target? 

40.  Were  you  in  contact  with  anyone  on  the  ground  or  in  the  air  who 
observed  the  strike?  Did  they  give  you  an  evaluation? 

41.  Weie  friendly  positions  clearly  marked,  if  in  close  air  support? 

42.  Was  poststrike  intelligence  requested  of  ARVN  S-2? 

Follow-up  data:  Sector  S-2. 


43. 


CODL.i  ir'v -R  :  DM  t  lie: 


LOAD  CONFIGURATION  CODE 


C.  CBU- 24 

D.  Ml  1 7  LD 

G.  MK.81  LD 

H.  MKU2  HD 

I.  MK82  LD 

J.  AN-4/A4( 100WP) 

K.  CBU  19/A 

L.  'JN FINNED  NAPALM 
BLU  2  7/BLU  1 

M.  UN FINNED  NAPALM 
BLU  32  or  23B 

0.  EMPTY 


P.  LAl'-j  HEAP 

Q.  LMJ-i  HEAT 

R.  LAU-  3  MIX 

S.  LAU-  32 B /A  or  r>HA 

T.  TANK  DROP 

U.  DROP  TANK  EMPTY 

V.  GUN  POD 

W.  CBU- 14 

Y.  CBU- 2 3 

Z.  C«U-29 


DEFENSE 

Typo  Intensity 


S.  SMALL  ARMS  L.  LIGHT 

M.  MED  ARMS  M.  MED 
H.  HEAVY  ARMS  H.  HEAVY 

N.  NONE  N  NONE 

U.  UNKNOWN  U.  UNKNOWN 


ALERT  SI ATUS 


G.  GROUND 
A.  AIR 

R.  STRIP 

S.  SCHED 


DELIVERY  ABORTS 

TYPE 

APPROACH 

AW. 

WEATHER 

V. 

VFR 

AK. 

SMOKE 

A. 

GCA 

AD. 

BATTLE  DAMAGE 

B. 

TACAN 

AM. 

MALFUNCTION 

R. 

GCT/GCA 

AL. 

LOST  (NO  TGT) 

AC. 

CONTROLLER 

AR. 

WRONG  TCT 

AP. 

PILOT  DECISION 

U. 

UNSCORABLE 

WEATHER 

Condi t ion 

Preeipitat ion 

s. 

SCATTERED 

U. 

UNDERCAST 

Y.  YES 

B. 

BROKEN 

I. 

IN  CIOUDS 

N.  NO 

0. 

OVERCAST 

L. 

BETWEEN  LAYERS 

C. 

CLEAR 

Visibi 1 

Hi 

C  o  l  i  i  n  j; 

TO 

NEAREST 

N.M. 

TO  NEAREST 

HUNDRED  FEET 
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ALPHA- NUMERIC  CODES  LIST 


TARCET  TYPE 


AA.  AA/AAA  SITE 
SM.  SMALL  ARMS 
37.  37  MM 

57.  57  MM 

SW.  AUTOMATIC  WEAPONS 
AR.  AREA/DEPOT 
AM.  AMMO 

CM.  COMMUNICATIONS 

OR.  ORDNANCE 

SG.  STAGING 

SP.  SUPPLY 

BS.  BASE 

BU.  BUNKER 

HT.  HUTS 

ST.  STORAGE/WAREHOUSE 
FT.  FOOT  BRIDGE 
PN.  PONTOON 
FA.  FACTORY 


BV.  BIVOUAC 

CV.  CAVE 

DR.  DRUM  (POL) 

EC.  CAMP 
FY.  FERRY 

AP.  FERRY  APPROACH 
LA.  FERRY  LANDING 
FD.  FORD 
IS.  ISLAND 
MP.  MOUNTAIN  PASS 
RD.  ROAD 

IN.  ROAD  INTERSECTION 
TU.  TUNNEL 
TH.  TRENCHES 
UN.  UNKNOWN /UN IDENTIFIED 
TS.  TROOPS 

LZ.  LANDING  ZONE  PREP 
TC.  TROOPS  IN  CONTACT 


MISSION  DESCRIPTION 


03. 

AIR  INTERDICTION 

21. 

WX  RECCE 

05. 

CLOSE  AIR  SUPPORT 

35. 

ESCORT /COVER 

06. 

DIRECT  AIR  SUPPORT 

50. 

ADMINISTRATIVE 

09. 

SAR  CAP 

51. 

LIAISON 

10. 

DEF  CAP 

53. 

MAINTENANCE 

11. 

RES  CAP 

54. 

AIRBORNE  ALERT 

12. 

BAR  CAP 

55. 

RADIO  RELAY 

13. 

TAR  CAP 

97. 

OTHER 

18. 

VISUAL  RECCE 

CONTROL  CODE 

TERRAIN 

C.  FAC  (AIRBORNE)  F. 

G.  FAC  (GROUND)  R. 

M.  MSQ  M. 

C. 


FLAT  W.  WATER 

ROLLING  V.  RIVER 

MOUNTAINOUS  K.  KARST 

COASTAL  I.  ISLAND 
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Appendix  C 

MAINTENANCE  PROCEDURES  AND  FORMS 


This  appendix  contains  maintenance  forms  300  through  30D,  and 
descriptions  of  how  to  use  those  that  are  not  self-explanatory.  The 
bulk  of  the  appendix  concerns  the  300  form  itself.  With  the  advent 
of  the  new  AF  form  349,  most  of  the  contents  of  this  appendix  could 
be  omitted.  Because  the  300  form,  unlike  the  others,  is  used  by  many 
people,  we  have  attempted  to  explain  it  as  thoroughly  as  possible. 

The  material  is  presented  in  the  following  order: 

1.  From  the  Rapid  Roger  exercise,  a  letter  from  the  Chief 

of  Maintenance  introducing  the  300  form.  And  an  enclosure. 
Rapid  Roger  Data  Collection,  which  is  a  simplified  set 
of  procedures  suitable  for  general  distribution. 

2.  The  Manual  Error  Edit  Procedures  developed  by  SMS 
Melvin  Ericson  at  the  end  of  the  Rapid  Roger  exercise. 

3.  The  Combat  Dragon  Form  300  Introduction  and  Procedures, 
originally  developed  at  Nellis  AFB  by  Sgt  James  Fisher, 
which  was  used  almost  verbatim  in  Rapid  Roger  and  again 
in  Combat  Dragon.  The  only  change  for  Combat  Dragon 
was  the  addition  of  the  procedures  for  blocks  54-59. 

4.  The  procedures  and  codes  to  complete  maintenance 
documents  302,  303,  305,  306,  307,  308,  309,  and  30D. 

The  reader  will  notice  that  the  forms  are  designed  to  collect  a 
considerable  amount  of  loading- reconfiguring  data.  This  was  done 
because  such  data  are  not  available  except  in  the  combat  setting.  Job 
durations  of  these  actions  play  a  major  role  in  aircraft  turnaround  in 
the  theater  since  combat  loads,  like  servicing,  are  required  for 
every  sortie. 
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FROM:  DMM 

Sl'BJI'CT:  Rapid  Roger  Documenta  t  ion 
TO:  All  Maintenance  Personnel 

1.  Rapid  Roger  has  ranv  aspects  to  be  considered,  but  or.e  of  the  most 
important  is  the  maintenance  area.  This  test  will  either  be  terminated 
or  extended  based  on  the  performance  of  the  main. e nance  people.  This 
is  why  we  are  emphasizing  the  accuracy  and  completeness  of  maintenance 
data  collection,  proper  maintenance  procedures,  and  sound  safety  prac¬ 
tices.  Don't  ever  get  tne  idea  that  any  single  action  is  unimportant. 

Kach  and  every  action  must  he  done  promptly,  bv  the  book,  safely,  and 
accurately  documented.  By  doing  this  we  can  conclude  the  test  on  the 
target  date  and  go  back  to  a  normal  operation.  Without  the  full  ( 

cooperation  of  each  man,  completion  of  the  test  could  be  prolonged. 

2.  The  documentation  consists  of  completeness  and  accuracy.  I  be¬ 
lieve  that  the  completeness  speaks  for  itself.  There  are  so  many 
entries  that  must  he  made  on  each  form,  whether  it  is  a  RR  Form  300, 

210  or  211.  Double  check  your  entries  to  make  sure  that  you  have 
entered  everything.  Accuracy  can  he  determined  in  many  ways  at  the 
source  of  documentation,  but  it  takes  a  lot  or  research  to  correct 
the  errors  at  a  later  date  and,  subsequently,  a  lot  of  manhours  are 
wasted. 

a.  The  first  source  of  concern  is  the  accuracy  of  the  start  and 
stop  times  that  are  entered  or.  the  RR  Form  300.  If  you  start  a  post 
flight,  for  example,  at  0800  and  complete  it  at  0930  the  same  man 
cannot  also  enter  an  intake  inspection  (0413C)  during  the  same  time 
period.  The  intake  inspection  must  start  at  0931  or  have  been  com¬ 
pleted  before  0800.  The  same  principle  is  also  true  for  drag  chute 
installations  (01140)  and  launch  and  recovery  (01120).  If  these 
jobs  are  not  completed  in  this  manner,  the  manpower  research  shows 
that  the  same  crew  was  doing  two  jobs  at  the  same  time  and  indicates 
that  more  people  were  needed  than  was  actually  necessary.  This  is 

checked  by  an  IBM  computer  run  which  identifies  each  job  that  is  com-  j 

pleted  by  the  start  and  stop  times  and  compares  it  with  the  man  num¬ 
ber  that  is  placed  in  the  right-hand  border  of  the  RR  Form  300.  If 

one  man  completes  more  than  one  job  during  the  same  time  period,  it  | 

will  show  as  an  error.  What  I  am  saying  is  that  if  an  intake  inspec-  l 

tion  is  included  in  the  post-flight,  it  must  be  entered  before  or 
after  the  pest-flight  start  or  stop  times  provided  that  the  same  man 
number  is  used  to  identify  both  lines. 

b.  There  are  a  few  exceptions  to  this  ruin;  a  CSD  and  a  generator 
change  is  an  example.  A  mar  rei  ,ves  a  CSD  and  generator  as  one  unit 
and  he  must  record  each  on  the  RR  Form  30n  as  removed  because  each  is 
an  ACMS  item.  Two  items  must  he  recorder  ior  ACMS  and  they  both  were 
removed  at  one  time.  If  the  CSD  is  listel  as  removed  from  1430  to 
1530  with  a  crew  of  two,  and  a  generator  as  removed  from  1430  to  1530 
with  a  crew  of  two,  this  will  show  up  as  needing  four  men  for  one  hour 
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instead  of  two  men.  To  solve  this  computer-introduced  problem,  we 
are  asking  you  to  remove  the  CSD  from  1430  to  1500  and  remove  the  gen¬ 
erator  from  1501  to  1530  with  a  cr«w  of  two  men.  This  will  ac¬ 

count  for  all  of  the  manhours  expended  and  show  that  two  men  were 
working  instead  of  four  when  the  IBM  run  is  made  for  the  manpower 
people.  This  example  holds  good  for  any  two  or  more  items  that  are 
removed  as  a  unit.  There  are  several  more  examples  of  this  situation 
that  affects  the  A&E  squadron  also. 

3.  As  a  recap,  here  are  some  general  documentation  instructions: 

a.  All  maintenance  actions  that  occur  on  an  aircraft  must  be  doc¬ 
umented  . 


b.  The  same  employee  number  cannot  appear  on  the  RR  Form  300 
lines  that  have  overlapping  start  or  stop  times. 

c.  Start  or  stop  times,  along  with  crew  size,  must  be  accurate. 

If  the  crew  size  changes  before  a  job  is  finished,  close  out  the  RR 
Form  300  line,  with  no  units  complete,  and  start  another  line  with 
the  new  crew  size. 

d.  A  new  delay  code  is  now  available  for  use  to  account  for 
equipment  temporarily  removed  (ETR) .  This  code  will  normally  be 
entered  by  the  mechanic  that  does  the  removal.  The  start  time  of  this 
type  delay  begins  with  the  stop  time  of  the  removal  action  (P) .  The 
stop  time  is  the  same  as  the  start  time  of  the  installation  action 

(Q) .  This  means  that  any  time  a  unit  is  removed  on  action  taken 
code  P  (removed)  for  further  shop  processing,  two  entries  must  be 
made  on  the  RR  Form  300.  One  entry  if  for  the  removal  action  and  the 
cecond  entry  is  the  ETR  delay  entry  to  show  that  the  aircraft  is  de¬ 
layed  because  equipment  is  in  shop  for  Bench  Check  and/or  Repair. 

e.  The  RR  300  original  report  number  with  the  line  identification 
number  A,  B,  C,  etc.,  (example  10472D)  must  be  entered  in  the  AFT0 
781A  in  the  report  number  space  immediately  above  the  corrective 
action  block.  The  original  report  number  must  also  be  entered  in 
Block  "F"  of  any  AFT0  211  that  is  initiated  by  a  reparable/recoverable 
item  removal  for  shop  action.  This  original  report  number  must  also 
appear  on  all  210's  initiated  in  shop  to  show  partial  job  completion 
(Ref  T.O.  00-20-2-10,  para  1-12). 

f.  It  is  very  important  that  the  basic  work  centers  are  properly 
identified  on  the  RR  Form  300.  Many  mechanics  have  had  a  basic  work 
center  change,  so  find  out  what  the  new  W/C  code  is  and  use  it  for 
the  duration  of  the  test. 
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RAPID  ROGER  PROJECT  OFFICE 
APO  San  Francisco  96304 


RAPID  ROGER  DATA  COLLECTION 


1.  The  instructions  contained  in  this  compilation  are  an  up-dated 
recap  of  the  original  Rapid  Roger  Training  Handout.  Reference  should 
be  made  to  8  Tac  Ftr  Wg  Chief  of  Maintenance  letter,  Rapid  Roger  Doc¬ 
umentation,  9  Nov  1966. 

2.  The  Rapid  Roger  Form  300  is  the  basic  maintenance  actions  record¬ 
ing  document  in  the  RAND/TAC  system.  It  is  designed  to  do  the  follow¬ 
ing: 


a.  To  reduce  the  paper  work  in  documenting  on-equipment  aircraft 
actions . 

b.  To  more  firmly  establish  the  AFTO  Form  781  as  the  primary 
document  for  servicing  actions  and  for  narrative  descriptions  of  dis¬ 
crepancies  and  the  associated  corrective  actions. 

c.  To  increase  the  accuracy  of  the  maintenance  data  being  col¬ 
lected  . 


d.  To  collect  several  new  elements  of  data. 

e.  To  eliminate  the  repetitious  data  entries  required  on  the 
AFTO  200  series  forms. 

3.  The  form  will  be  inserted  in  the  DD  Form  781  binders  at  midnight. 

At  this  time  the  crew  chief  enters  the  aircraft  tail  number  (block  1-4), 
the  suffix  (block  5-6),  the  day  and  month  (block  7-10),  and  the  basic 
work  center  (block  11-15).  He  also  places  his  name  and  rank  in  the 
crew  chief  block.  The  remaining  blocks  (16-20  thru  49-53)  are  used 
to  record  maintenance  actions.  These  are  detailed  in  the  following: 

a.  Block  22,  Automated  Work  Order  and  Work  Unit  Code  Selector. 

An  X  in  the  appropriate  circle  is  translated  by  the  computer  into  the 
appropriate  work  order  prefix.  For  example,  If  B  is  checked,  the  com¬ 
puter  produces  the  prefix  AB.  Further,  for  most  support  general 
actions,  the  computer  will  also  produce  the  appropriate  work  order 
number,  work  unit  code,  action  taken,  when  discovered,  and  how  mal¬ 
functioned  codes  as  shown  on  the  following  chart. 


LETTER 

WORK  ORDER  NO. 

wuc 

A 

W 

MAL 

A 

AA  (tail  #)  FP 

01300 

0 

0 

000 

C 

AC  (tail  #)  FP 

03200 

0 

0 

000 

D 

AD  (tail  it)  FP 

03100 

0 

0 

000 

P 

AP  (tail  it)  FP 

03400 

0 

0 

000 

(Blank) 

AA  (tail  //)  FP 

01370 

0 

0 

000 
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b.  Note  that  checking  one  circled  letter  eliminates  the  need  for 
recc  -ling  18  characters  of  data  (work  order  number  thru  how  mal); 
this,  plus  the  elimination  of  narrative  and  signatures,  reduces  the 
amount  of  recording  to  less  than  a  fifth  of  that  normally  required  on 
AFTO  200  series  forms. 

c.  When  B  is  checked  for  unscheduled  maintenance  or  P  is  checked 
for  the  fix  phase  of  a  phase  inspection,  the  work  unit  code,  action 
taken,  when  discovered  and  how  mal  must  be  entered  in  the  appropriate 
blocks.  When  you  desire  to  indicate  a  specific  action  when  A  is 
checked,  a  specific  phase  when  P  is  checked,  or  whenever  S  is  checked, 
the  work  unit  code  must  be  entered,  but  the  computer  will  supply  the 
zeros  in  the  action  taken,  when  discovered,  and  how  mal  blocks. 

1.  A  general  rule  for  the  selection  of  the  proper  prefix  can  be 
found  in  the  following  guide: 

(1)  Prefix  A  will  be  used  for  general  support  work  unit  codes 
01XXX  thru  09 XXX  with  the  exception  of  03 XXX  and  04 XXX . 

(2)  Prefix  C  will  be  used  for  work  unit  code  03200,  basic 
post  flight. 

(3)  Prefix  D  will  be  used  for  work  unit  code  03100,  preflight. 

(4)  Prefix  S  will  be  used  for  work  unit  cede  04XXX,  special 

inspection. 

(5)  Prefix  P  will  be  used  for  work  unit  code  0341A  thru  0341M 

and  for  work  unit  codes  10XXX  thru  99XXX  when  the  aircraft  is  in  phase 

inspection. 

(6)  Prefix  B  will  be  used  for  work  unit  codes  10XXX  thru 
99XXX  when  aircraft  is  out  for  unscheduled  maintenance. 

e.  The  RR  Form  300  requires  four  entries  not  required  by  the 
AFTO  200  series  forms.  They  are  start  and  stop  time,  crew  size,  em¬ 
ployee  number,  and  removal  action. 

f.  Blocks  23-26.  Enter  the  hour  and  minute  of  the  start  of  the 
maintenance  action. 

g.  Blocks  27-30.  Enter  the  hour  and  minute  of  the  completion  of 
the  action  or  time  stopped  even  if  the  action  is  not  completed. 

h.  Block  31.  Enter  the  team  size  (i.e.,  enter  2  for  a  two-man 
team).  If  the  crew  size  changes,  close  out  the  entry,  with  no  units 
complete,  and  open  a  new  line  with  the  proper  start  time  and  the  new 
crew  size. 

i.  Blocks  32-36  thru  43-47.  The  entries  for  work  unit  code, 
action  taken,  when  discovered,  how  mal,  units,  and  assisting  work 
center  are  the  conventional  AFM  66-1  entries.  Note  that  action  taken 
codes  "S"  and  "R"  are  not  compatible  with  the  RR  Form  300,  and  unless 


these  actions  are  simultaneous  they  will  not  he  used.  Code  P  should 
be  used  for  all  removal  actions,  and  code  Q  for  all  installations. 

Items  installed  on  code  Q  will  normally  have  a  how  mal  code  of  799  or 
800. 

j.  Block  48.  Check  "NO"  except  when  a  removal  action  (codes 

P,  R.)  is  entered  in  the  action  taken  block.  When  a  recoverable  item 
is  removed  on  code  P,  or  R,  and  a  AFTO  211  is  to  be  used,  this  block 
will  be  checked  "YES". 

k.  Blocks  49-53.  Aircraft  hours  are  only  recorded  in  the  top 
line  on  the  front  and  back  of  the  RR  Form  300  unless  there  is  a  change. 
If  there  is  a  change,  this  is  recorded  in  the  appropriate  line. 

l.  The  employee  number  (last  name  initial  and  last  three  digits 
of  AFSN)  of  the  man  or  senior  member  of  the  crew  tha'  actually  accom¬ 
plished  the  work  on  that  line  entry  will  be  entered  at  the  end  of  the 
line  entry  in  the  right  hand  margin. 

m.  Removal  and/or  replacement  actions  (bottom  of  RR  Form  300) 

is  used  to  record  actions  on  ACMS  and  Time  Change  items  only.  (Items 
identified  in  the  1F-4C-06  code  manual  by  an  asterisk  or  TCI;.  The 
line  number,  or  numbers,  if  removal  and  installation  was  done  on  sep¬ 
arate  lines,  will  be  entered  in  the  Part  B  line  number  block.  The 
name  ot  the  ACMS  or  TCI  part  will  be  entered  in  the  space  marked  AFTO 
21.1  Block  G  report  number.  The  Federal  Stock  Code,  part  number,  and 
serial  number  of  the  item  removed  and/or  installed  must  be  entered. 

Tine  change  item  actions  must  be  called  to  the  attention  of  the  Rec¬ 
ords  Section  by  circling,  in  red,  the  appropriate  letter  in  block  2] 
of  the  upper  part  of  the  RR  Form  300. 

n.  Delay  recording  will  be  accomplished  by  noting  the  start  and 
stop  time  of  the  delay  on  RR  Form  300.  The  prefix,  work  unit  code, 
and  assisting  work  center  code  are  also  entered  along  with  the  appro¬ 
priate  delay  code  (in  blocks  39-41).  The  delay  codes  are 

(1)  AWP  -  Awaiting  parts  (grounding  condition  only). 

(2)  AGE.  -  No  AGE  available. 

(3)  MEN  -  No  personnel  available. 

(4)  WSC  -  Work  stoppage  for  conflicting  maintenance. 

(5)  ETR  -  Equipment  Temporarily  Removed  for  shop  repair. 

(6)  MUN  -  Munitions  Delay  (loading  crews  onlv) 

NOTE:  Delays  due  to  weather  will  not  be  recorded  on  this 
form.  Weather  delay  information  is  picked  up  through  A.V.C. 

4.  AFTO  Form  211.  These  forms  will  be  completed  in  accordance  with 
existing  procedures  with  the  following  exceptions.  Copy  1,  except 
for  ACMS  and  Time  Change  Items,  will  be  destroyed.  For  ACMS  and  Time 
Change  Items,  copy  1,  AFTO  211  will  be  sent  to  Aircraft  Records  Section. 
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On  copy  3,  for  bench  check  and  repair  actions,  the  start  time  will  be 
entered  in  block  C,  stop  time  in  block  D,  and  crew  size  in  block  E 
when  needed  to  support  an  ETR  on  the  RR  Form  300,  The  RR  Form  300 
original  report  number  must  be  entered  in  block  F  (original  report 
number)  of  the  AFT0  Form  211. 

5.  The  following  procedure  will  apply  to  all  "on  aircraft"  removal 
actions.  Each  unit  removed  must  be  entered  as  a  separate  line  entry 
on  the  RR  Form  300.  Each  item  removed  for  subsequent  shop  processing 
must  have  an  ETR  delay  entry  to  show  the  time  the  aircraft  was  delayed 
because  of  equipment  in  the  shop.  This  delay  will  start  when  the  item 
is  removed  and  will  stop  when  the  reinstallation  is  started.  If  the 
item  remains  out  of  the  aircraft  past  midnight,  the  crew  chief  is  re¬ 
sponsible  for  closing  out  the  entry  at  2400  hours  and  initiating  the 
ETR  entry  on  the  new  form.  Each  time  an  item  is  installed,  the  cor¬ 
responding  ETR  entry  must  be  located  and  the  stop  time  inserted. 
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FREQUENTLY  USED  CODES  FOR  FORM  300 


WORK  ORDER  PREFIX 

(Second  Character)  ACTION  TAKEN 


A  SERVICE 

B  UNSCHEDULED  MAINTENANCE 
C  BASIC  POSTFLIGHT 
D  PREFLIGHT  INSPECTION 
E  NOT  USED 
P  PHASE  INSPECTION 
S  SPECIAL  INSPECTION 
MUNITIONS 


DELAY  CODES 

AWP  AWAITING  PARTS 

AGE  AWAITING  AGE 

MEN  AWAITING  PERSONNEL 

WSC  CONFLICTING  MAINTENANCE 

MUN  AWAITING  MUNITIONS 

CON  CHANGE  OF  CONFIGURATION 

ITT  LOAD  CREW  TRAINING 

ETR  EQUIPMENT  TEMPORARILY  REMOVED 


F  REPAIR--MINOR 
G  REP AIR- -BITS -PIECES 
H  EQUIPMENT  CHECKED--NO  REPAIR 
J  CALIBRATION- -NO  ADJUSTMENT  REQUIRED 
K  CALIBRATION- -ADJUSTMENT  REQUIRED 
L  ADJUSTMENT/RESET 
M  DISASSEMBLE 
N  ASSEMBLE 
P  REMOVED 
Q  INSTALLED 
R  REMOVE  AND  REPLACE 
S  REMOVE  AND  REINSTALL 
T  REMOVE  FOR  CANNIBALIZATION 

V  CLEAN 

W  DEFERRED 

X  TEST- INSPECTION- SERVICE 

Y  TROUBLE  SHOOT 

Z  CORROSION  TREATMENT 
U  REPLACE  FOR  CANNIBALIZATION 


WHEN  DISCOVERED 


RR  TAIL  NUMBER  DISPLAY 


A  BEFORE  FLIGHT  ABORT  AIRCRAFT 
B  BEFORE  FLIGHT  NO  ABORT  AIRCRAFT 
C  INFLIGHT  ABORT 
D  INFLIGHT  NO  ABORT 
E  AFTER  FLIGHT  AIRCRAFT 
F  BEFORE  FLIGHT  AIRCRAFT 
H  BASIC  P  0  INSPECTION 
J  PREFLIGHT  INSPECTION 
M  PHASE  INSPECTION 
P  FUNCTIONAL  CHECKFLIGH1 
Q  SPECIAL  INSPECTION 
R  QUALITY  CONTROL  CHECK 


F  FLYING 
D  DELAY 
N  NORS 

P  PHASED  INSPECTION 

S  SPECIAL  INSPECTION 

WUC  WORK  UNIT  CODE 

WC  WORK  CENTER 

ET  ELAPSED  TIME 

TMH  TOTAL  MANHOURS 

AWT  1ST  DIGIT  -  ACTION  TAKEN  CODE 

2ND  DIGIT  -  WHEN  DISCOVERED  CODE 
3RD  DIGIT  -  2ND  DIGIT  OF  WORK  ORDER 
H/M  HOW  MAL  CODE 


■r*  Cmuf 


MAINTENANCE 
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FORM  300  MANUAL  ERROR  EDIT  PROCEDURES 


1.  When  all  RR  300  forms  are  picked  up  from  the  flight  line,  the 
heading  information  is  screened  before  keypunching  the  forms  to 
ensure  that  the  computer  will  accept  it.  Data  elements  screened 
arc: 


a.  Aircraft  tail  number--ensure  a  valid  4-digit  number. 

b.  Suf f ix--ensure  it  is  a  printed  F  P. 

c.  Day  and  month--must  be  a  4-digit  number. 

d.  Basic  work  center--ensure  that  the  work  center  number  is 
proper  for  that  aircraft. 

e.  Original  report  number--ensure  that  there  is  a  5-digit  number 
in  the  original  report  number  block. 

2.  After  keypunch  of  the  information  on  all  RR  Form  300  entries,  the 

Data  Processing  Branch  produces  a  preliminary  Tail  Number  Summary 

as  an  aid  to  manual  editing  of  the  information.  This  display  is 

reviewed  for  errors  both  in  keypunch  and  documentation. 

a.  The  display  for  each  tail  number  is  checked  for  the  correct 
date.  Forms  or  additions  that  are  submitted  to  keypunch  too 
late  to  appear  on  the  tail  number  summary  the  previous  day  will 
appear  on  the  current  tail  number  summary.  This  must  be  taken 
into  account  and  the  current  tail  number  summary  and  the 
previous  tail  number  summary  examined  whenever  the  date  of 

the  individual  display  and  the  date  of  the  summary  do  not 
match.  The  display  is  also  examined  for  maintenance  performed 
while  the  aircraft  was  flying  or  for  a  status  report  indicating 
that  the  aircraft  was  not  flyable. 

b.  Each  job  oi.  the  summary  is  reviewed  for  irregularities  in  job 
length,  the  number  of  men  from  each  work  center  who  worked  at 
one  time,  and  suspected  double  documentation  (different  jobs 
from  the  same  work  center,  which  start  and  stop  at  the  same 
time).  Each  line  is  also  examined  for  erroneous  or  missing 
work  unit,  action  taken  or  when  discovered  codes  and  dis¬ 
crepancies  between  action  taken  and  how  mal  codes.  The  machine 
edit  will  not  reject  missing  work  unit  codes  for  delays. 

c.  Lack  of  documentation  is  also  looked  for  on  obvious  jobs  such 

as  basic  post-flight,  pre-flight  blank  spaces  before  an  aircraft 
takes  off  or  immediately  after  it  lands,  munitions  loading  before 
each  flight,  and  tank  changes  whenever  a  configuration  change 
is  shown  by  maintenance  control. 

d.  Each  report  number  is  checked  against  the  report  numbers  on 
the  RR  300  forms  to  ensure  that  no  lines  were  omitted  during 
keypunch  and  processing.  Lines  rejected  during  the  error  edit 
will  not  appear  on  the  tail  number  summary  or  the  input  listing 
but  will  be  on  the  error  listing. 
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e •  Each  error  detected  on  the  tail  number  display  is  marked  with 
a  red  marker  so  it  will  be  easily  noticed  when  referring  back 
to  it.  The  errors  were  checked  against  the  original  form  to 
discover  whether  the  error  was  made  in  keypunch  or  in  docu¬ 
mentation.  Keypunch  errors  are  corrected  immediately  by 
making  the  correct  entry  above  the  corresponding  column 
number  on  the  input  listing  or  on  the  error  listing,  depending 
on  which  listing  the  line  was  printed  on.  Entries  that  have 
errors  in  documentation  are  taken  back  to  the  source  of  the 
documentations,  and  the  person  who  made  the  entry  or  his 
representative  is  contacted  for  the  correct  data.  In  cases 
where  the  person  who  made  the  error  is  not  available,  his 
supervisor  is  contacted.  To  determine  who  made  the  error, 
the  work  center  and  the  employee  number  are  used.  If  the 
work  center  and  employee  number  are  missing,  the  work  center 
can  usually  be  determined  by  the  system  part  of  the  work 
unit  code.  The  individual  can  usually  be  determined  from 
the  filed  copy  of  the  Specialist  Job  Record  (AF  Form  992) 
or,  in  the  case  of  the  basic  work  center,  by  going  directly 
to  the  aircraft. 

f.  The  advantage  of  contacting  the  individual  and  the  supervisor 
is  to  make  them  aware  of  the  errors  and  to  instill  more  caution 
and  care  in  making  future  entries  on  the  forms.  In  some 
instances  a  little  counseling  on  the  proper  procedure  for 
filling  out  the  forms  prevents  the  same  error  from  appearing 

on  later  forms. 

g.  In  cases  where  the  summary  shows  that  the  aircraft  was  flying 
or  that  the  wrong  aircraft  status  was  reflected,  the  source 
document  for  the  input  is  checked  to  see  if  there  was  an  error 
in  keypunching  the  information.  If  no  keypunch  error  is  found, 
the  aircraft  forms  are  compared  with  information  from  other 
sources,  and  a  satisfactory  answer  is  determined.  This  is 
especially  true  of  conflicting  maintenance  and  flying.  The 
time  on  the  AFTO  781,  Part  I,  is  compared  with  information 
from  debriefing  and  operations. 

h.  When  the  correct  information  is  compiled,  corrections  are 
made  by  entering  the  correct  data  above  the  corresponding 
column  number  for  each  line  in  error.  Corrections  are  made 
to  the  80/80  listing  or  to  the  error  edit,  depending  upon 
which  listing  contained  the  error. 

i.  When  the  final  tail  number  summary  is  received,  it  is  checked 
against  the  preliminary  tail  number  summary  to  ensure  that  all 
errors  marked  on  the  latter  are  corrected  and  that  the  final 
tail  number  summary  is  properly  purified. 
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COMBAT  DRAGON  FORM  300 
INTRODUCTION  AND  PROCEDURES 


1.  CD  Form  300  "Maintenance  Data  Collection  Record" 

a.  The  300  is  designed  to  reduce  paperwork  in  documenting  on- 
equipment  aircraft  actions,  to  firmly  establish  the  AFTO  Form  781  as 
the  primary  document  for  servicing  actions  and  for  narrative  descrip¬ 
tions  of  both  discrepancies  and  corrective  action,  to  increase  the 
accuracy  of  data  collected,  to  collect  several  new  data  elements,  and 
to  do  it  easier  by  using  the  capabilities  of  a  computer  to  eliminate 
repetitious  data. 

b.  One  300  (normally)  is  used  for  each  possessed  aircraft  each 
day,  retained  in  the  front  of  the  AFTO  Form  781  Tinder.  As  on-equip¬ 
ment  actions  occur,  they  are  dot... -'anted  in  the  781A  and  the  data  re¬ 
sulting  is  collected  on  successive  line  entries  on  the  300.  This  pro¬ 
cedure,  in  conjunction  with  using  the  computer  capability  to  eliminate 
repetitive  information,  reduces  documentation  drastically;  for  example, 
elements  of  data  to  be  recorded,  excluding  any  narrative  information 
and  signatures.  The  same  data  can  be  collected  on  a  300  with  4  data 
elements.  To  capture  time-oriented  data,  8  digits  are  required,  still 
far  fewer  than  current  AFTO  210  jsage.  Many  transportation  errors 
(such  as  entering  a  WUC  of  01300  instead  of  03100)  are  prevented  as 
are  similar  errors  of  documentation. 

c.  To  produce  the  new  Daily  Reports  with  all  information,  and, 
on  a  timely  basis,  it  is  mandatory  that  all  CD  Forms  300  be  turned  in 
when  all  line  entries  are  filled;  when  work  is  completed  cn  the  air¬ 
craft;  or  closed  out  at  2400  hours  and  turned  in  not  later  than  9030 
hours.  All  work  in  progress  at  2400  hours  will  be  carried  forward  to 
a  new  CD  Form  300. 

(1)  Unit  count  will  be  documented  as  presently  outlined  in 
00-20  Series  Tech  Orders.  If  the  work  documented  on  a  line  entry  is 
completed,  take  appropriate  unit  count;  if  not,  enter  zero  units. 

(2)  The  Basic  Work  Center  is  responsible  for  the  turn-in  of 

forms . 

(3)  AFM  66-1  states  that  document  accuracy  is  the  responsi¬ 
bility  of  the  basic  work  center  supervisor.  The  supervisor  will 
indicate  his  acceptance  of  the  job  and  document  coding  by  his  release 
signature  of  assisting  personnel  on  the  AF  Form  992.  The  crew  chief 
will  validate  entries  on  his  300  forms.  He  must  be  knovledgable  on 
300  procedures. 


2.  As  there  are  tv.  longer  mandatory  goals  expressed  or  implied  for 
the  compatibility  of  MDC  and  ETA  listings,  there  is  no  need  for  main¬ 
tenance  "cheater  sheets."  Report  and  record  all  events  accurately  as 
they  occur . 
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3.  Explanation  of  entries  to  be  on  CD  Form  30C  (PART  A).  The  block 
numbers  represent  the  card  column  numbers  that  appear  on  the  IBM  punch 
card . 


a.  Block  1.  Enter  the  last  four  digits  of  the  tail  number,  not 
the  serial  number  of  the  aircraft.  This  entry  will  be  converted  by 
the  computer  to  the  full  serial  number,  TMS ,  the  work  order  number  and 
aircraft  suffix. 

b.  Block  5.  Enter  the  suffix  code  for  the  A-37A  aircraft  (TL) . 

c.  Block  7,  Enter  the  date  (day-mo)  in  numerics. 

d.  Block  11.  Work  Center.  Enter  the  work  center  to  which  the 
aiicraft  is  assigned.  If  the  aircraft  moves  to  another  work  center 
which  will  assume  responsibility  for  the  aircraft,  close  out  the  300 
and  initiate  a  new  one  for  the  new  work  center.  Example:  Moving  an 
aircraft  from  the  flight-line  to  periodic  or  aero  repair  for  extensive 
maintenance . 

e.  Block  16.  Original  Report  Number.  The  CD  Form  300  original 
report  number  will  be  used  for  entry  in  the  report,  number  block  imme¬ 
diately  above  the  corrective  action  block  of  the  AFTO  781A.  This 
report  number  will  also  be  transferred  to  Block  F  of  AFTO  Form  211 
when  reparable/recoverable  items  are  removed  from  aircraft  and  pro¬ 
cessed  to  and  through  the  shops.  The  line  number,  A,  B,  C,  etc,  will 
become  the  sixth  digit  of  the  report  number. 

f.  Crew  Chief  Name.  Enter  first  name  initial,  last  name,  and 
grade  of  Crew  Chief. 

A.  Individual  line  entries  on  CD  Form  300.  There  are  fifteen  lines 
lettered  A  through  Q.  This  means  that  one  (1)  CD  Form  300  replaces 
fifteen  (15)  AFTO  Forms  210;  thus,  the  entries  on  top  of  page.  Blocks 
1  through  11,  are  entered  only  once,  whereas  it  would  have  been 
entered  fifteen  (15)  times  previously  on  AFTO  Forms  210. 

a.  Block  21.  Line  number  A  thru  Q.  This  letter  becomes  the 
sixth  digit  of  the  original  report  number. 

b.  Block  22.  Work  Order  Prefix.  The  CD  Form  300  is  presently 
used  only  on  aircraft.  The  first  digit  of  the  W/0  prefix  for  aircraft 
"A"  will  be  automatically  entered  by  the  computer.  The  second  digit 
will  be  selected  by  the  mechanic  by  placing  a  check  mark  in  appropri¬ 
ate  box.  This  system  also  provides  automatic  entries  for  certain 
support  general  work  unit  codes.  These  codes  are:  01300  (AA)  ser¬ 
vicing;  03100  (AD)  preflight  insp;  03200  (AC)  basic  post-flight  insp; 
03300  (AE)  hourly  post- flight  insp;  03400  (AP)  periodic  insp. 

(1)  If  a  service  is  to  be  credited  to  the  aircraft,  an  "X" 
will  be  placed  in  Block  22-1  ^).  When  this  box  is  checked  the  computer 
will  automatically  print  "AA"  in  the  work  order  prefix;  01300  for  the 
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work  unit  code;  and  will  zero  out  the  action  taken,  when  discovered, 
and  bow  malfunctioned  entries.  However,  Blocks  23,  27,  31,  42,  43 
and  48  must  be  completed  manually  by  the  mechanic. 

(2)  A  preflight  will  be  indicated  by  placing  an  "X"  in  Block 
22-4  (§.  When  this  box  is  checked,  the  computer  will  automatically 
print  "AD"  in  the  work  order  prefix;  03100  for  the  work  unit  code; 
and,  will  zero  out  Blocks  37,  38  and  39.  The  remaining  line  entries 
must  be  entered  manually  by  the  mechanic. 

(3)  A  basic  postflight  will  be  indicated  by  placing  an  "X" 
in  Block  22-3  (§.  When  this  box  is  checked,  the  computer  will  auto¬ 
matically  print  "AC"  in  the  work  order  prefix;  03200  for  the  work  unit 
code;  and  will  zero  out  Blocks  37,  38  and  39.  The  remaining  line 
entries  must  be  entered  manually  by  the  mechanic. 

(4)  An  hourly  postflight  will  be  indicated  by  placing  an  "X" 
in  Block  22-5  (e).  When  this  box  is  checked,  the  computer  will  auto¬ 
matically  print  "AE"  in  the  work  order  prefix;  03300  for  the  work  unit 
code;  and  zero  out  Blocks  37,  38  and  39.  The  remaining  line  entries 
must  be  entered  manually  by  the  mechanic. 

(5)  A  periodic  inspection  will  be  indicated  by  placing  an 
"X"  in  Block  22-6 When  this  box  is  checked,  the  computer  will 
automatically  print  "AP"  in  the  work  order  prefix;  03400  for  the  work 
unit  code;  and  zero  out  Blocks  37,  38  and  39.  The  remaining  line 
entries  must  be  entered  by  the  mechanic. 

(6)  A  special  inspection  will  be  indicated  by  placing  an 
"X"  in  Block  22-7  ^2).  When  this  box  is  checked,  the  computer  will 
automatically  print  "AS"  in  the  work  order  prefix.  All  special  in¬ 
spection  work  unit  codes  must  be  entered  manually  by  the  mechanic. 

The  computer  will  add  zeros  in  Blocks  37,  38  and  39.  The  remaining 
line  entries  must  be  entered  by  the  mechanic. 

(7)  In  the  case  of  the  "FIX"  phase  of  the  preflight,  basic 
postflight,  hourly  postflight  and  periodic/phase  inspections.  Block 
32  (WUC),  37  (Action),  38  (When)  and  39  (How  Mai)  must  be  completed 
by  the  mechanic  with  accurate,  valid  codes.  When  there  are  entries 
in  Blocks  32,  37,  38  and  39,  the  automatic  features  of  the  machine 
are  overridden  and  the  entered  codes  will  be  placed  into  the  data 
collection.  Remember  that  the  box  checked  in  Block  22  is  merely  to 
make  the  work  order  prefix.  In  the  case  of  the  inspection,  when  the 
fix  phase  is  part  of  the  inspection,  the  prefix  will  identify  it  as 
an  inspection. 

(8)  The  unmarked  circle  in  Block  22  is  used  as  directed 

locally. 


c.  Block  32.  Work  Unit  Code.  The  work  unit  code  will  be  that 
code  listed  in  the  appropriate  work  unit  code  manual.  Each  aircraft 
will  have  a  code  manual  available  for  the  mechanic's  use. 

(1)  Only  those  codes  listed  in  the  -06  code  manual  will  be 

need. 
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(2)  Code  manuals  are  published  for  different  type  aircraft; 
make  sure  that  the  code  used  is  for  the  type  aircraft  indicated  by 
the  work  order  suffix. 

(3)  Work  unit  codes  ending  in  two  or  three  zeros  will  not 
normally  be  used  in  maintenance  data  collection.  The  only  exceptions 
to  this  will  be  trouble  shooting  an  entire  system  or  documenting  a 
work  stoppage  (delay) . 

(4)  Each  section  oi  the  work  unit  code  manual  has  a  work  unit 
code  ending  in  a  9  and  is  listed  as  "not  otherwise  coded".  This  is 
also  a  limited  entry  and  should  be  used  very  sparingly.  Action  taken, 
"G",  Repair  anu/or  Replacement  of  Minor  Parts,  cannot  be  used  with 
this  work  unit  code  If  action  taken  code  ”G"  is  used,  it  will  be 
coded  to  the  next  higher  assembly. 

d.  Block  37.  Action  Taken  Code: 

(1)  The  action  taken  codes  are  listed  in  the  front  of  the 
work  unit  code  book  and  in  Attachment  3  to  AFM  66-1.  For  CD  Form  300, 
action  taken  codes  F  through  Z  may  be  used. 

(2)  The  action  taken  code  will  be  that  code  that  best  des¬ 
cribes  the  type  of  work  being  done  on  the  item  identified  in  the  work 
unit  code  block. 

(3)  Action  taken  code  "F",  Re-air,  can  and  should  be  used 
for  on-equipment  work  if  no  other  code  describes  the  work  being  ac¬ 
complished.  The  only  other  rule  is  that  if  a  particular  repair  type 
action  is  not  properly  described  by  codes  "G"  through  "Z",  then  "F" 
should  be  used. 

(4)  Action  taken  code  "G",  Repair  and/or  Replacement  of  Minor- 
Parts,  is  really  self-explanatory,  but  many  errors  are  generated  be¬ 
cause  of  the  wording.  Minor  Parts  are  the  key  words.  All  work  in¬ 
volving  minor  parts — bolts,  nuts,  screws,  DZUS  fasteners,  safety  wire, 
mounts,  knobs,  brackets,  clamps,  non-coded  hose,  cannon  plugs,  etc. — 
are  to  be  covered  under  this  code.* 

(5)  Action  taken  code  "H"  is  to  be  used  as  stated  in  para¬ 
graph  34,  T.O.  00-20-2-1.  Only  two  How  Mai  codes  may  be  used  with 
"H"  action  taken  code:  "799"  and  "812". 

(6)  Action  taken  "J",  "K"  and  "L".  The  difference  between 
calibrate  and  adjust  can  be  defined  as:  calibrate  is  that  action 
that  requires  a  piece  of  test  equipment,  and  adjust  is  that  action 
that  can  be  accomplished  with  hand  tools  only. 


When  this  code  is  used,  remember  that  it  is  to  be  coded  to  the 
work  unit  code  of  the  assembly  to  which  the  minor  parts  are  connected. 
The  HOW  MALFUNCTION  code  also  refers  to  the  work  unit  code;  therefore, 
"105",  "106",  "108"  missing  bolts,  nuts,  screws,  safety  wire,  etc,  is 
to  be  used  rather  than  "750"  missing,  as  750  applies  to  major  compo¬ 
nents. 
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(7)  Action  taken  "M"  and  "N".  Desassemble-Assemble  is  very 
limited  and  would  not  normally  be  used  on  work  that  is  being  document¬ 
ed  on  CD  Form  300. 

(8)  Action  taken  codes  "P"  and  "Q"  will  be  used  when  a  re¬ 
parable/recoverable  item  is  removed  or  installed.  Action  taken  codes 
"R"  and  "S"  will  not  be  used  on  the  300  form. 

(9)  Action  taken  codes  "T",  "U"  and  "V"  are  self-explanatory 
but  before  using  "V",  make  sure  that  the  work  doesn't  fall  into  a  sup¬ 
port  general  code  in  the  02000  group  work  unit  codes. 

(10)  Action  taken  code  "W",  deferred,  will  be  used  whenever 
an  item  is  transferred  into  the  deferred  discrepancy  section  of  781B. 
No  unit  of  work  will  be  taken. 

(11)  Action  taken  code  "X",  Test  and  Inspect.  This  code  may 
be  used  for  operational  checks,  inspections,  and  minor  servicing  (oil, 
grease,  air  in  radio  and  radar  sets)  that  are  not  chargeable  to  sup¬ 
port  general  codes. 

(12)  Action  taken  "Y",  Troubleshoot.  Self-explanatory,  but 
"fix"  phase  must  be  a  separate  entry. 

(13)  Action  taken  "Z",  Corrosion  Treatment.  Must  be  used 
with  How  Malfunction  "170",  corroded,  and  the  work  unit  code  will 
identify  the  item  that  is  corroded. 

e.  Block  38.  When  Discovered.  Enter  the  when  discovered  code 
listed  in  the  code  manual. 

f.  Block  39.  How  Mai: 

(1)  Enter  the  How  Malfunction  code  that  best  describes  the 
malfunction  against  the  item  indicated  in  the  work  unit  code  block. 

(2)  This  code  must  be  compatible  with  the  action  taken  cod ~ 

(3)  You  cannot  use  a  no  defec*  code  when  the  action  taken 
code  shows  a  repair  action. 

(4)  "797",  "798",  "801",  M802"  and  "811”  are  for  use  on  AFTO 
Form  212  only.  Do  not  use  on  CD  Form  300. 

(5)  How  Mai  code  "800",  removed  or  installed  to  facilitate 
other  maintenance,  may  i>e  e’  ’’ered  on  CD  Form  300.  When  this  How  Mai 
code  is  used,  an  "X"  will  be  placed  in  the  "NO"  box  in  Block  48. 

(6)  An  Item  being  installed,  Q",  does  not  normally  have  a 
defect  (799). 

(7)  In  AFM  66-1  Attachment  3,  Page  A3-7,  two  groups  of  How 
Mai  codes  are  identified  for  use  with  (1)  computer  and  program  type 
work;  (2)  high  power  tubes.  For  example,  (970)  coolant  leak  cannot 
be  used  for  a  radiator  leak  on  AGE  equipment;  (957)  "No  Display"  can¬ 
not  be  used  for  a  navigation  lamp  not  working,  etc. 
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(8)  The  '300  is  also  used  to  collect  information  on  delays  or 
work  stoppages  that  affect  getting  aircraft  "ready."  Delay  informa¬ 
tion  can  be  extremely  valuable,  such  as  when  attempting  to  improve  a 
situation  costing  manv  valuable  out-of-commission  hours  or  manhours 
of  labor.  Delay  information  is  documented  by  using  a  descriptive  de¬ 
lay  code  in  the  "How  Mai"  block.  Delays  should  be  recorded  when  they 
affect  your  job,  causing  a  work  stoppage. 

(a)  A  three-letter  code  is  entered  in  Block  39  to 
identify  the  type  of  stoppage.  These  codes  are 
listed  on  an  insert  in  the  781C. 

(b)  When  a  work  stoppage  occurs,  the  original  line 
entry  will  be  closed  out  with  zero  units  and  a 
new  entry  opened  after  the  stoppage. 

(c)  The  work  stopp  ge  (delay  code)  will  require  a 
line  entry  containing  the  following 

2  Check  type  of  maintenaice  box  in  Block  22, 

(B) Unscheduled  Maint , (?)  Periodic  Maint,  etc. 

1_  Enter  the  work  unit  code  in  Block  32  of  the 
general  system  or  if  desired,  the  WUC  of  the 
component  the  stoppage  affects.  Do  not  code 
out  Block  37  and  38. 

2  The  appropriate  delay  code  entered  in  Block 
39  (How  Mai) : 

AWP — awaiting  part  POL=awaiting  fuel 

MDM=awaiting  munitions 

AGE — no  AGE  available  WSC=work  stoppage,  con¬ 
flicting  maintenance 

MEN — no  personnei  ETR=equipment  temporarily 

available  removed 

RTF=ready  to  fly  (no  delay) 
WF.A=*weather  delay 
FFR^frag  fuel  requirements 

2  The  start  and  stop  time  of  the  work  stoppage 
(Blocks  23  and  27) . 

2  Crew  size  (block  31). 

g.  Block  42.  Units  as  required.  If  no  units  are  completed,  a 
zero  must  be  entered.  This  does  not  apply  to  a  work  stoppage  entry. 

h.  Block  43.  Assisting  Work  Center  as  required. 

i.  Blocks  23  and  27.  Start  Time  -  Stop  Time.  Start  time  will 
be  entered  when  job  begins  or  when  a  work  stoppage  begins.  Start 
time  will  never  be  2400  hours.  At  midnight  (2400  hours),  if  a  Job  is 
not  completed,  the  line  entry  will  be  closed  out  with  "0"  units  and  a 

_ 

This  code  is  used  only  to  fill  in  the  white  spaces  on  the  Tail 
Number . 
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stop  time  of  2400  hours.  A  new  300  form  will  be  initiated  with  a  new 
date  and  start  time  of  0001  hours  will  be  entered  if  job  immediately 
continues.  Start  and  stop  time  will  never  be  carried  through  midnight 
(2400  hours). 

j.  Block  31.  Enter  the  number  of  people  required  to  perform  the 
maintenance  task.  To  insure  accuracy  in  computer  conversion  of  start 
time,  stop  time  and  crew  size  to  labor  hours,  care  must  be  exercised 
when  crew  size  changes  during  a  job.  Adding  to  crew  size  during  a 
job  may  be  resolved  by  simply  initiating  a  new  entry  on  the  300.  De¬ 
creasing  crew  size  (such  as  happens  in  the  case  of  a  specialist  di¬ 
verted  to  another  higher  priority  job)  would  require  closing  out  the 
current  entry  and  initiating  a  new  line  entry  for  the  reduced  crew 
size.  Good  judgment  should  be  used  if  only  a  few  minutes  are  involved; 
it  would  not  substantially  affect  the  computed  labor  hours  if  no 
changes  were  made. 

k.  Block  48.  This  block  is  provided  to  indicate  an  AFTO  Form 

210  or  AFTO  Form  211  action.  Each  time  a  Reparable/Recoverable  Item 
is  removed  for  shop  action,  an  "X"  will  be  placed  in  the  box  marked 
"1CZ1YES".  This  results  in  a  Copy  1,  AFTO  211  action.  An  AFTO  Form 

211  will  be  attached  to  the  part  with  required  data  entered  on  the 
form.  The  Copy  1  will  be  destroyed  except  for  time  change  items. 

For  a  time  change  item  the  Copy  1  will  be  forwarded  to  the  Aircraft 
Records  Section  with  a  large  notation,  "DO  NOT  KEYPUNCH-  RECORDS 
ACTION  ONLY".  For  all  other  on-aircraft  actions,  an  "X"  will  be 
placed  in  the  box  marked  "OCINO".  This  results  in  an  AFTO  Form  210. 

l.  Block  49.  Aircraft  Hours.  The  aircraft  hours  will  only  be 

required  to  be  entered  in  line  A  and  H  unless  airframe  time  changes. 

If  the  aircraft  flies  a  sortie,  the  new  aircraft  time  will  be  entered 
in  the  next  open  line.  Carry  new  time  to  back  of  form.  Aircraft 
time  entries  will  be  made  by  flight-line  personnel. 

m.  Block  54.  Symbol.  The  status  symbol  (Red  X  or  Red  /)  will 

be  entered  in  this  block.  The  symbol  will  be  the  same  as  in  the 

symbol  box  of  the  corresponding  entry  in  the  781A.  Do  not  enter  an 

initial . 


n.  Block  55.  Day.  The  day  (2-digit  numeric)  on  which  the  dis¬ 
crepancy  occurred  will  be  entered  in  this  block.  This  entry  will  be 
transcribed  from  the  date  box  of  the  discrepancy  block  of  the  781A. 

o.  Block  57.  COMBAT  DRAGON  Mission  Number  (CDM) .  The  2-digit 
(numeric)  mission  number  will  be  entered  in  this  block  by  the  Crew 
Chief.  A  CDM  number  will  appear  in  each  line  entry. 

p.  Block  59.  Local  Use.  This  block  will  be  used  for  the  me¬ 
chanic's  employee  number.  The  employee  number  consists  of  the  mechan¬ 
ic's  last  name,  first  Initial  and  the  last  3  digits  of  this  serial 
number,  l.e.,  F094,  A397,  J462,  etc. 
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5.  Explanation  of  entries  to  be  on  CD  Form  300  (Part  B)  : 

a.  The  Part  B  section  is  used  to  enter  flight-line  carts  replaced 
during  repair  of  a  system,  subsystem  and/or  component  on  the  aircraft. 
These  entries  correspond  to  the  Block  20  entries  on  the  AFTO  200 
series  forms. 

b.  The  line  number  (A,  B,  C)  will  be  the  corresponding  line  num¬ 
ber  of  the  fix  in  Part  A.  The  reference  symbol  will  be  the  name  of 
the  part  (noun)  used  in  the  fix.  AFI.C  reference  symbols  may  be  used 
if  available;  limit  noun  to  six  digits  ^nd  abbreviate  if  necessary. 

The  "How  Mai"  code  will  describe  the  malfunction  of  the  part  used  in 
the  repair. 

c.  All  parts  that  do  not  have  a  work  unit  code,  but  have  a  class 
code  and  part  number  will  be  entered.  It  is  important  that  all  iden¬ 
tifiable  parts  be  reported  during  the  COMBAT  DRAGON  test. 
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The  remaining  maintenance  forms  (forms  302-30D)  are  self-explanatory. 
The  following  comments  describe  how  they  can  be  quickly  adapted  to  meet 
the  particular  needs  of  an  exercise. 

Form  302--Sorties  Flown.  Most  often  we  have  used  block  9-11  to 
record  the  load  configuration.  It  can  also  be  used  to  record  the  type 
of  sortie.  Block  27-30  (Chock  Time)  is  the  time  entered  in  the  781 
jacket.  This  is  often  called  engine  shut-down  time. 

If  additional  coding  is  desired,  the  Comments  block  can  be  used. 

The  Edit  program  reproduces  all  entries  keypunched  in  Cols.  31-79.  This 
may  be  cither  verbal  description  or  coded  information.  Pips  have  been 
provided  to  facilitate  the  recording  and  keypunching  of  the  latter. 

For  example,  the  first  block  (separated  by  pips  on  the  form  302)  might 
be  used  to  identify  the  flight  crew.  No  change-,  are  required  other 
than  informing  the  data  recorder?  and  keypunch. 

Form  303--Aircraf t  Status.  This  form  is  adapted  directly  from 
Air  Force  Form  359.  Either  form  can  be  used.  Our  experience  has  been 
that  some  Job  Control  Centers  find  it  easier  to  use  the  RAND  form  303. 

Let  Job  Control  make  the  choice.  Our  preference  is  to  use  the  NORS-G 
data  provided  by  supply,  rather  than  that  provided  by  maintenance 
because  of  the  peculiar  rules  used  by  maintenance  for  recording  NORS-G. 

Form  305--Manpower  Availability.  The  idea  of  uolng  the  computer 
to  produce  the  forms  was  suggested  first  by  CWO  William  Cuilfoyle.  The 
idea  has  real  merit,  particularly  when  a  new  form  is  being  tried  out; 
changes  can  be  made  by  keypunching  a  few  cards.  This  is  always  much 
quicker  than  going  through  Graphic  Arts  which  is  inevitably  over-burdened. 
The  program  for  producing  the  305  form  is  included  in  Vol.  IV.  Minor 
modifications  of  this  program  can  be  used  to  adapt  it  quickly  for  other 
uses. 

Form  306--AGE  Utilization.  Columns  5-6  are  used  to  record  the  type 
of  AGE;  Cols.  7-8  are  used  to  record  the  "tail  number"  of  the  AGE.  Spot 
time  is  the  time  the  equipment  was  spotted  beside  the  aircraft.  Start 
and  stop  time  shows  when  the  equipment  was  being  used.  If  the  number 
of  items  being  used  is  required  (which  has  not  been  our  experience), 
use  the  Comments  section. 
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Fprm  307 --Mis sion  Go.  This  form  is  not  critical.  It  should  not 
be  used  unless  the  information  is  required.  This  would  only  be  true 
with  exercises  involving  accelerated  turnaround  schedules.  Combat 
Dragon  eliminated  the  form,  but  recorded  the  information  by  using  a 
special  delay  code  on  the  form  300. 

Form  308--Deviations  and  Degradations.  The  deviation  codes  shown 
at  the  top  of  the  form  are  not  sacred.  They  are  those  most  frequently 
used.  As  with  the  Form  302,  pips  have  been  provided  to  adapt  the  col¬ 
lection  of  additional  information  quickly.  This  is  provided  by  the  fact 
that  the  computer  reproduces  the  information  keypunched  in  the  Comments 
block.  Encourage  Comments  detail  about  all  deviations.  The  output  of 
program  DEVDEG  (which  processes  these  records)  is  very  useful  in  help¬ 
ing  maintenance  management  keep  deviations  within  acceptable  bounds. 

Form  309--Information  Records.  This  form  is  immediately  adaptable 
to  all  sorts  of  uses.  For  example,  assume  that  we  wish  to  detail  the 
uploading  and  reconfiguration  problems.  Instruct  the  load  crews  to 
enter  start  time  in  blocks  13-16,  stop  times  in  the  first  comments 
block  (separated  by  pips  on  the  form) ,  and  types  of  actions  in  the 
second  comments  block.  If  desired,  the  travel  time  from  the  bomb  dump 
could  be  similarly  recorded,  etc.  This  form  is  also  used  to  record 
actions  that  affect  the  entire  unit  by  using  a  dummy  tail  number.  For 
example,  dummy  tail  number  0000  is  entered  with  the  comments:  RUNWAY 
CLOSED  FROM  0500-0730— -BARRIER  OUT. 

Form  30D- -Debrief .  This  form  is  a  direct  adaptation  of  the  SAC 
maintenar.ee  debriefing  form.  Its  principal  use  is  for  getting  correct 
break-rates  on  aircraft  systems  that  are  not  used  on  all  sorties  (in¬ 
ertia!  navigation,  toss-bomb  computer,  and  so  on).  This  form  is  il¬ 
lustrative.  It  is  taken  directly  from  the  F-4C-06  manual.  Because 
the  Edit  program  tests  Cols.  17-47  of  the  keypunched  record  for  ^’blanks" 
"l's"  and  "2's",  only  a  minor  change  in  the  system  codes  is  required 
to  adapt  it  to  any  type  of  aircraft. 


SORTIES  FLOWN,  SCHEDULED  OS  SCRAMBLED 
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AIRCRAFT  STATUS  SUMMARY 

STATUS  CODES:  1 .  Unsched 

2.  Periodic  or  Phase 

3.  Hourly  P/F 

4.  Basic 

5.  Awgit  Mojnt _ 

6.  TCTO 

7.  NORS 

8.  Test  Fit  Stdby 

9.  Crash -Ca  lib 

10,  Mod  Instr 

If  NORS  Status  (Code  7)  is  entered 
in  block  56,  put  work  unit  code  in 
block  70-74  and  G  (Grounding)  or 
N  (Non-Grounding)  in  block  75. 

TAIL  NO. 


STATUS 

CODE 


STATUS 
START  HOUR 
1/10 


STATUS 
STOP  HOUR 
1/10 


TOTAL 

TIME 


70-74  All  75 

NORS  C 
W/ll/C  t 


JULIAN  | 
DAY 
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Month!  DEVIATIONS  -  DEGRADATIONS 


GENERAL  PURPOSE  INFORMATION  RECORD 


SYSTEM 


1) 

AIRFRAME 

12 

COCKPIT  &  FUSELAGE 

13 

LANDING  GEAR 

14 

FLIGHT  CONTROLS 

23 

PROPULSION 

41 

AIR  CONDITIONING 

42 

ELECTRICAL 

44 

LIGHTING 

45 

HYDRAULIC  8.  PNEUD 

46 

FUEL 

47 

OXYGEN 

49 

MISC  UTILITIES 

51 

INSTRUMENTS 

52 

AUTOPILOT 

61 

H-F  COMMUNICATIONS 

69 

MISC  COMMUNICATION^ 

71 

RADIO  NAV 

72 

RADAR  NAV 

73 

BOMB  NAV 

74 

FIRE  CONTROL 

75 

WEAPONS  DELIVERY 

76 

ECM 

77 

RECONN 

91-97 

MISC 

RAND  Form  30D 

March  68 
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Appendix  D 

SUPPLY  PROCEDURES  AND  FORMS 


This  appendix  describes  a  manual  system  used  during  the  Combat 
Dragon  project  to  process  supply  data.  The  manual  system  provides 
information  that  can  be  used  to  relate  demands  to  specific  sorties, 
to  measure  the  response  time  to  demands  for  spare  parts,  and  to  trace 
the  consequences  of  nonfills  of  demands  for  spare  parts.  This  infor¬ 
mation  is  not  available  from  the  standard  base  supply  system  (1050-11). 

This  appendix  contains  the  four  supply  forms  and  instructions  for 
their  use.  Form  401  is  for  the  demand  data,  form  402  is  for  receipt 
or  cancellation  data,  form  303  is  for  cannibalization  data,  and  form  403 
is  for  the  N0RS  data.  Three  keypunch  formats  result  from  these  forms: 
the  U/80  cards  contain  the  demand  and  receipt  or  cancellation  data  from 
forms  401  and  402;  the  W/80  cards  contain  the  cannibalization  data  from 
form  303;  and  the  X/80  cards  contain  the  NORS  data  from  form  403. 

For  Combat  Dragon,  data  were  recorded  for  spare  parts  for  the  A37A 
aircraft,  the  J85  engines  used  in  the  A37A  aircraft,  and  the  associated 
AGE.  The  listing  that  follows  gives  the  AGE  units  that  data  were  col¬ 
lected  for.  Then  the  data  collection  procedures  for  each  of  the  four 
forms  are  described  separately.  See  Volume  IV  for  computer  procedures. 


Equipment 


A-3  air  conditioner 

MC-2A  air  compressor 

BT-400  heater 

MJ-1  bomb  lift 

D-5  hydraulic  test  stand 

MB -8  air  compressor 

M24T  load  bank  gen  analyzer 

MC1A  air  compressor 

Jack-hydraulic,  hand,  5-ton 

Truck  assembly  nitrogen  recharger 

Welder,  type  AW- 300 

Cleaver,  spray  MA-1 

Degreaser,  portable  liquid  type 

Sander,  polisher  pneumatic 

Junction  box  SE-1076 

Generator  set  MD-3A 

Motdr  generator  MC-1A 

Flood  light  set  NF-2 

Multi-meter  type  AN/PSM6 


Type  Code  Work  Unit  Code 


Cols.  43-47*U,  X  cards 

Cols.  75-79-W,  cards 

A3  AC 

MC2A 

Heat 

MJ1 

D5 

MB8 

M24T1 

MCI  AC 

Jack 

TRUAS 

AW300 

MAI 

DEGRE 

SAND 

SE 

MD3A 

MD1AG 

NF2 

PSM6 


Cols.  54-58-U,  X  cards 
Cols.  20-24*W,  cards 
AF3 

AG1 _ 

AF1 _ 

AE1 _ 

ATI 

AG  l  ~  _ 

ABC  2 
AG1  _ 

AU1 


AA1  _ 
AR2  ‘ 
ZZ36 


AA1  _ 
AA1 

AA1  ~  ~ 

ZZ35 

ZZ999 
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FORM  401 


Form  401  is  in  parts  A  and  B  in  order  to  allow  the  test  force  to 
have  them  duplicated  on  standard  size  paper.  The  two  forms  are  taped 
together  prior  to  use.  When  a  part  is  demanded,  the  appropriate  infor¬ 
mation  is  called  in  to  the  materiel  control  section,  where  the  data  are 
entered  on  these  forms.  Materiel  control  section  then  phones  in  the 
necessary  information  to  Base  Supply.  Part  A  is  not  keypunched;  the 
stock  clerk  uses  it  for  cross-referencing  supply  requests  and  actions. 
When  in  use,  it  is  taped  to  the  demand  register.  The  recording  in¬ 
structions  for  form  401  B  are  as  follows: 


Blocks  1-17 
1.  Blocks  1-4. 

Blocks  5-6. 


Blocks  7-13. 

Blocks  14-17. 


2. 

Blocks 

18-20. 

3. 

Blocks 

21-22. 

Blocks 

23-36. 

4. 

Block 

23. 

Blocks 

24-26. 

Blocks 

27-28. 

Blocks 

29-32. 

Blcoks 

33-36. 

C 

■J  m 

Blocks 

37-38. 

Federal  Stock  Number  of  the  item  requested. 

Enter  the  Federal  Stock  Class  of  the  item  being 
demanded. 

Enter  the  stock  number  prefix  when  appropriate. 

If  the  prefix  is  one  character,  enter  it  in  block 
5  and  leave  block  6  blank.  If  there  o  no  prefix, 
leave  the  block  blank.  Where  there  is  no  good 
Federal  Stock  Number  or  it  is  not  known,  enter  the 
part  number.  Enter  a  P  in  block  5  and  follow  with 
the  rest  of  the  part  number.  Omit  all  dashes  (-) 
and  slashes  (/)  from  the  part  number. 

Enter  the  Federal  Item  Identification  Number  if 
it  is  available  for  this  item. 

Should  be  used  if  needed  as  additional  space  for 
the  part  number.  Also,  enter  suffix  starting 
immediately  after  the  FIIN  or  part  number  as 
appropriate. 

Quantity.  Recoid  the  quantity  of  the  item  demanded. 
Unit  of  Issue.  Specify  unit  of  issue. 

Supply  Document  Number. 

Enter  either  X  or  R  to  indicate  whether  the  request 
is  expedite  or  routine. 

Enter  the  unit  account  code  assigned  the  604th  ACS. 
This  will  be  465. 

Enter  the  2-digit  sl>op  code  assigned  by  Base  Supply. 

Enter  the  Julian  date  the  document  number  was 
assigned. 

Enter  the  serial  number  assigned  to  this  document 
by  Base  Supply. 

Delivery  Priority.  Enter  the  delivery  priority. 
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6.  Blocks  39-42-  Tail  Number.  Enter  the  last  four  digit,  of  the 
serial  number  of  the  equipment  listed  in  blocks 
43-47. 

Equipment  Type.  Enter  the  type  of  equipment  for 
which  the  part  is  needed  (e.g.,  A37  or  J85  or  AGE) 
If  AGE,  use  the  above  listing  of  AGE  codes. 

Blocks  48-53.  Maintenance  Document  Number.  Enter  the  form  300 
original  report  number  of  the  maintenance  action 
that  required  the  part.  For  in-shop  action,  AFTO 
form  211  contains  this  report  number. 


7.  Blocks  43-47. 


8- 


9.  blocks  54-58 


10.  Blocks  59-64. 


11. 


Blocks  59-60. 
Blocks  61-62. 

Blocks  63-64 

Block  65- 


Work  Unit  Code.  Enter  WUC  for  item  being  demanded. 
In  case  of  AGE,  the  WUC  should  be  the  one  listed 
for  that  equipment  type. 

Mission  Number.  Enter  the  mission  number  of  the 
sortie  that  preceded  the  demand.  This  information 
will  be  taken  from  form  300.  If  a  demand  is  for 
an  in-shop  action,  this  block  cannot  be  completed 
because  the  information  does  not  appear  on  the  AFTO 
form  211- 

Enter  the  day  of  the  mission. 

Enter  the  month,  expressed  numerically,  of  the 
mission 

Enter  the  Combat  Dragon  Mission  Number  assigned  to 
that  mission. 

Fill  or  Kill.  Enter  an  X  if  the  demand  is  made  on 
a  fill  or  kill  basis.  Leave  this  block  blank  if  it 
is  not  a  fill  or  kill  request. 


Blocks  66-69.  Time  of  Demand.  Enter  the  time  the  request  was 
called  into  Materiel  Control. 


13. 

14. 


Block  70. 


Block  80. 


Availability.  Enter  either  an  F  for  fills,  a  B  ror 
backorders  or  a  C  for  cancellations  or  kills. 

U.  Enter  a  U  to  identify  this  deck  of  cards. 


Recording  the  mission  deta  in  Cols.  59-64  allows  an  analysis  of 
miasion  sensitivity  to  demands.  As  mentioned  above,  it  is  not  possible 
for  shop  personnel  to  provide  the  mission  data  This  data  can  be 
obtained,  however,  by  sorting  the  form  300  and  the  form  401  on  the 
original  report  number  and  copying  off  the  mission  data  from  the  form. 
300  for  the  form  401s  that  are  blank  in  Cols.  59-64.  This  should  be 
done  per iodiea ’ ly--perhaps  once  a  month. 

Recording  the  maintenance  document  number  in  Cols.  4t>-53  does  not 
completely  tie  the  maintenance  and  supply  actions  together,  because 
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the  maintenance  document  number  recorded  in  Cols.  48-53  of  the  form 
401  is  the  number  used  by  the  man  who  ordered  the  part.  The  time  to 
order  a  part  is  during  an  inspection.  The  part  could  be  installed 
under  a  different  maintenance  document  number,  and  there  is  no  prac¬ 
tical  way  to  record  this  other  number  on  the  form  401  because  this 
installation  action  takes  place  after  the  part  has  been  ordered  and 
received. 

Net  forms  are  started  daily,  and  the  old  forms  are  picked  up 
daily  for  keypunching  in  the  U  format  shown  on  Part  B.  Columns  71-79 
arc  blank  at  this  time,  and  will  be  completed  upon  receipt  of  the 
demanded  part.  When  keypunching  is  completed,  the  cards  are  edited 
and  placed  in  serial  number  order  (Cols.  29-36)  in  a  demand  card  file. 
When  a  part  is  received  or  when  a  demand  is  cancelled,  a  line  entry 
on  form  402  is  completed  by  Materie  ontrol. 


FORM  402 


The  recording  instructions  for  form  402  are  as  follows: 


1.  Blocks  1-17  Stock  Number.  Enter  tne  Federal  Stock  Number  of 

the  item  received.  This  number  may  be  taken 
directly  from  the  FSN  block  on  the  supply  document. 

2.  Blocks  23-36  Supply  Document  Number.  Enter  the  complete  supply 

document  number.  This  information  may  be  taken 
directly  from  the  supply  document. 

3.  Blocks  71-74  Julian  Date.  Enter  the  Julian  date  that  the  item 

was  received. 


4.  Blocks  75-78  Time,  using  a  24-hour  clock.  Enter  the  time  the 
item  was  received. 


5.  Block  Receipt  or  Cancellation.  Enter  an  F  for  a  receipt, 

a  C  if  the  document  was  cancelled,  and  an  X  if  the 
Base  Supply  had  no  record  of  the  document  or  showed 
a  completed  issue  when  the  part  had  not  been 
received  by  the  squadron.  The  X  code  is  to  lobe l 
transactions  that  Base  Supply  may  mix  • 


New  forms  are  started  daily  and  the  old  forms  ar-  ’  j  up  iaily. 
The  U  cards  with  the  same  supply  document  numbers  in  Cots.  29-3b  (on 
which  the  demand  data  are  keypunched  from  form  401)  are  pulled  from  the 
demand  card  file,  and  the  appropriate  data  are  keypunched  into  Cols. 


I 


i 


} 

i 

i 

i 


l 
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71-79,  The  stock  number  entry  in  Cols.  1-17  of  the  U  card  is  also 
changed  to  agree  with  the  stock  number  shown  in  Cols.  1-17  of  form  *02, 
if  necessary,  because  the  stock  number  on  that  form  is  more  likely  to 
be  correct.  The  stock  numbers  on  receipt  documents,  from  which  data 
on  form  402  are  obtained,  have  been  processed  by  Base  Supply,  and  at  a 
1050-11  base  the  stock  numbers  have  beer,  pretty  well  checked  out  in 
the  Base  Supply  data  system.  Upon  completion  of  keypunching,  the  cards 
are  edited  and  placed  in  a  demand-comp leted  card  file. 

FORM  303 

Before  a  part  can  be  cannibalized  for  or  from  a  604th  ACS  aircraft, 
a  form  303  must  be  initiated.  With  a  few  exceptions,  the  information 
on  this  form  is  the  same  as  that  on  AF  form  991;  the  303  replaced  the 
991  during  the  Combat  Dragon  test.  The  new  form  presents  the  data  in 
a  format  that  makes  keypunching  easier.  The  procedures  tor  form  991, 
as  contained  in  AFM  66-1,  apply  to  form  303,  except  for  Cols.  59-70. 
Columns  59-64  are  for  recording  the  maintenance  document  number  (form 
300,  Cols.  16-21)  under  which  the  cannibalized  part  was  installed  on 
the  receiving  aircraft.  Cols.  65-70  are  for  recording  the  maintenance 
document  number  (form  300,  Cols.  16-21)  under  which  the  cannibalized 
part  was  removed  from  the  cannibalized  aircraft.  The  entries  in  Cols. 

59  70  were  added  in  hopes  that  they  would  force  maintenance  personnel 
to  make  the  appropriate  form  300  entries  to  record  the  maintenance 
actions. 

FORM  403 

When  a  nonfill  of  a  demand  causes  the  item  to  be  declared  NORS,  a 
line  entry  is  made  on  form  403.  The  recording  instructions  for  the 
form  are  as  follows: 

1.  Blocks  1-17  Stock  Number.  Enter  the  Federal  Stock  Number  for 

the  item  causing  the  NORS  condition.  This  entry  is 
to  be  made  in  the  same  manner  as  shown  on  form  401. 

2.  Blocks  18-20  Quantity.  Record  the  number  oi  units  of  the  item 

causing  a  NORS  condition. 
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J.  Blocks  2  3  -  j  6  Supply  Document  Number.  Enter  the  full  document 
number  assigned  to  Base  Supply.  This  entry  is  to 
be  made  in  the  same  manner  as  shown  on  foi.n  401. 


4 . 

B ! ock « 

■  9-42 

Tail  n,,rrber.  En^r  th*-  last  ?--*vr  digits  of  the 
serial  number  of  the  equipment  listed  in  Blocks 
43-47. 

3 . 

Blocks 

43-47 

Equipment  Type.  Enter  the  type  of  equipment  for 
which  the  part  is  needed  (e.g..  A37 .  J85,  or  AGE). 
If  AGE,  use  the  codes  in  the  listing  given  above. 

b. 

Blocks 

54-58 

Work  Unit  Code.  Enter  WL’C  for  item  causing  the 
NORS  condition. 

7 . 

Blocks 

62 -b9 

On-NORS.  Enter  the  Julian  date  and  time  on  the 
24-hour  clock  when  the  NORS  condition  was  verified 

8. 

Blocks 

71-78 

Off-NORS.  Enter  the  Julian  date  and  time  the  item 
causing  the  NORS  was  delivered. 

9. 

Block 

79 

Type  of  NORS.  Enter  the  type  of  NORS  using  the 
following  codes: 

A  =  anticipated  NORS 

E  =  engine  out-of-commission  for  parts  (EOCP) 

G  =  grounded  NORS 

N  *  nongrounded  NORS  ^ 

W  =  AGE  out-of-commission  for  parts  (AGEOCP) . 

X  *  aircraft  declared  NORS  and  was  later  fire1 
without  supply  action. 

When  an  item  becomes  NORS,  an  entry  is  made  with  Cols.  71-78 
blank.  These  cards  are  then  edited  and  placed  in  an  on-NORS  deck. 

If  a  part  is  cannibalized  to  satisfy  the  NORS  condition,  a  line  entry 
is  made  on  form  403,  which  includes  the  NORS  stop  time  information  in 
Cols.  71-78.  If  the  cannibalization  results  in  a  NORS  condition  on 
the  cannibalized  aircraft,  a  new  line  entry  will  be  made  on  form  403 
for  the  cannibalized  aircraft.  In  case  of  cannibalization,  both 
entries  will  have  the  same  supply  document  number  in  Cols.  23-3S. 
Whenever  a  NORS  condition  against  an  aircraft  is  cleared,  a  line  entry 
will  be  made  in  form  403,  which  includes  the  data  in  Cols.  71-78. 


■* 

W  code  will  be  used  only  during  the  AGE  survey  periods.  The 
evaluation  team  will  give  Materiel  Control  advance  warning  of  the 
start  and  stop  data  of  the  AGE  survey  period.  Items  already  in  AGEOCP 
status  at  the  start  date  will  be  initially  reported  with  the  date  and 
time  it  was  verified  OCP.  AGE  out-of-commission  at  the  close  of  the 
survey  period  will  not  be  reported  "off-NORS"  until  it  is  in-commission 
again. 
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1 

|  Form  403  is  collected  daily,  and  should  contain  entries  for  all 

j  items  that  have  started  NORS  and  all  items  that  have  stopped  NORS  on 

that  date.  When  items  have  stopped  NORS,  the  appropriate  cards  are 
:  removed  from  the  on-NORS  deck;  the  off-NORS  data  in  Cols.  71-78  are 

|  added  to  the  card,  and  the  cards  are  then  edited  and  filed  in  a  com- 

!  pieced  NORS  file.  The  data  on  form  ^03  are  in  the  X/80  format  shown 

j  cn  form  403.  These  data  follow  the  definitions  used  for  AF  form  360, 

rather  than  the  definitions  for  the  AF  form  359--the  main  differences 

i 

i  between  the  X/80  data  and  the  AF  form  360  data  are  the  inclusion  of 

i 

j  start  and  stop  times  in  the  X/80  data  and  the  fact  that  an  X/80  card 

j  does  not  have  to  be  submitted  daily. 
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AIRCRAF-  SERIAL  NUMBER,  AJ'A,  404, F,  ACL,  PART  CANMRAU2E0  FROM 
SIGNED  BY  AAA  I  NT  E  NANCE  CONTROL  OFFICER 

authorization 

signed  by  chief  of  maintenance  _ 

SIGNED  By  Supply  OFFICER 

ACTION  COMPLETED 

TIME  Of  maintenance  CONTROL  ACTION 

maintenance  ORIGINAL  REPORT  NO.  FOR  REQUIRING  AIRCRAFT 


j  j _ |  «'Ginal  report  no.  for  canniializsd  aircraft 


n  J  n 

n  1 

i 

_ 1 _ 

J 

canniraii/ation  serial  numrer 

AIRCRAF!  RECORDS  SECTION  TIME  and  DATE 

AiRCRRFT  RECORDS  SECTION  SIGNATURE  _ 

MAIIRIEI  CCNIRCH  time  AND  LATE _ 

MATERIEL  CONTROl  Si C  NATURE 


ClGO-HOURS 


XO  may  IRrF 


»  |  N  I  77  j  Ft  pR  I  RD 

A  i  .1 1  7  i  ,  \\ 


In**  IM'  CARD  COL. 
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PERSONNEL  INFORMATION  DATA 


Type  Aircraft  No.  Months 

A-37  _ 

T-  37  _ 


b-  Experience  with  your 

current  subsystem.  A-37  _ 

T-37  _ 

All  Others  _ 

8.  Maintenance  Training: 

a.  Total  Training  A-37  _ 

T-37  _ 

All  Others  _ 

b.  Training  on  your 

current  subsystem.  A-37  _ 

T-37  _ 

All  Others  _ 

9.  Brief  statement  on  the  extent  of  your  A-37  training  and  experience. 
(Continue  on  the  reverse  side,  if  necessary.) 

10.  What  service  schools  have  you  attended  (give  year)? 

11.  What  other  maintenance  schools/courses  have  you  attended? 


1 .  Name : 

2.  Work  Center: 

3.  Duty  AFS  and  AFSC: 

4.  Career  AFS  and  AFSC: 

5 .  Position  Title: 

6.  Previous  AFS(s)  held: 

7.  Maint  enance  Experience: 
a.  Total  Experience 


CD  Form  201 
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SUPERVISOR'S  INFORMATION  DATA 

1.  Work  Center: 

2-  Supervisor's  Name  and  Grade: 

3 •  Position  Title: 

4 .  UMD  Analy s  is 

a.  List  on  a  separate  sheet  of  paper  yi  ir  authorized  and  assigned 
personnel  by  name,  grade,  and  AFP^. 

b.  On  a  second  sheet  of  paper  analyze  the  following: 

(1)  Are  the  number  of  personnel  adequate  to  accomplish  your 
mission" 

(2)  Are  the  AFSCs  authorized  appropriate? 

(3)  Are  the  skill  levels  appropriate? 

(4)  Are  the  assigned  AFSCs  and  personnel  adequate? 

(5)  What  do  you  believe  your  overseas  UMD  should  be. 

(6)  Do  you  have  any  personnel  on  a  borrowed  or  loaned  status  ? 
Where  to? 

5-  Are  your  personnel  adequately  trained  to  work  on  this  aircraft? 
Comment 

6  What  problems  are  you  facing  in  meeting  your  mission? 


CD  Form  202 
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AIRCREW  EXPERIENCE  RECORD 


1. 


(Name:  7ust  First  MI)  (Rank)  (CD  So.) 

2.  Last  command  assigned  to  prior  to  COMB A!  DRAGON  _ 


3.  Total  time  rated 


4  Total  jet  time 


3-  Total  fighter  time 


b.  Total  airborne  combat  time 


7.  Flight  examiner  experience 


8.  Instructor  pilot  experience 


{ Comma n  d ) 


Y.  ars 

N< 

s  . 

f - ! - 

_ i _ 

1 

_  J _ 

i 

2 

3 

4 

Hours 

i 

5 

6 

7 

8 

Hours 

T 

_  ! _ l _ 

— 

9 

10 

11 

1  7 
x 

Hours 

i 

_ i  . 

13 

14 

13 

16 

Yes 


No 


17 

71 

Yes 

No 

18 

L 

9  Aircraft  qualified  in  the  last  five  years: 


INSTRUCTIONS:  Enter  the  required  data 
Write  values  from  1  to  9  as  01,  02,  03, 
would  be  2  years,  6  months.  For  Yes /No 


in  the  applicable  blocks, 
etc.  For  example: 

,  check  a  block. 


0 

0 

0 

_ 

CD  Form  204 
Jul  67 


-103- 


Appendix  r 
FACILITIES  SURVEY 

This  appendix  contains  forms  that  can  serve  as  a  set  of  topics  to 
consider  in  collecting  data  about  air  base  operations.  Our  experience 
has  been  that  adequacy  of  facilities  has  little  or  no  impact  on  the 
mission  Accordingly,  the  recording  of  facility  information  should  be 
minimized.  Most  exercises  collect  far  more  facilities  data  than  needed. 
And  because  the  information  is  collected,  there  is  an  urge  to  "do 
something"  with  it.  The  result  is  that  the  final  report  contains  many 
oblique  facts  which,  without  exception,  the  reader  skips.  For  instance, 
no  one  is  interested  in  the  length  of  the  runway  (or  the  square  feet 
of  shop  space,  or  the  number  of  fire  trucks)  except  as  it  appears  in 
a  description  such  as  "because  of  the  short  runway  (3S00  feet),  takeoff 
gross  weights  were  limited  to  ..."  Someone  can  ferret  out  this  type 
of  information  on  a  part-time  basis.  The  forms  in  this  appendix  suggest 
the  more  relevant  data  to  collect  on  conditions  of  the  airfield;  the 
maintenance,  suppij  and  POL  facilities;  the  weather  for  airfield  oper¬ 
ations;  the  motor  pool;  and  the  electrical  power  generation.  As  indi¬ 
cated,  we  suggest  collecting  data  only  in  those  areas  that  have  caused 
a  problem. 
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AJRF1ELD  FACILITIES  SURREY  -  MONTHLY 


!.  .0*4* 


t.  Combtl  Dsagon  Representative; 


3.  Control  Tower i 


4. 


y 


a. 

Adequate  structure:  Ye* 

No 

*la 

Average  Flights  Daily: 

Flight  and  Navigation  Aida 
a.  GCA  Minimum*  ASR 

PAR 

b. 

ILS  Ye# 

No 

c. 

VCR  Ye# 

No 

d. 

TACAN  Yea 

No 

e. 

ADF  Yes 

No 

f. 

DF  Capability 

Ytrfi 

No 

e- 

RAPCON/GCI 

Yes 

No 

Weather  Station: 

a.  Radar  Available  Y« _ 

b.  Pilot  to  Forecaster  Yea _ _ 

c.  Change*  made  to  cover  teat  period_ 

d.  Potential  or  actual  limiting  factor* 


No_ 

No 


Fire  Station: 

a.  Number  and  type  of  fire  engine* _ 

b.  Potential  or  actual  limiting  factor* 


7,  Air  Rescue  and  Recovery: 

a.  Type  and  number  of  helicopters _ 

b  Potential  or  actual  limiting  factors 

c.  Changes  made  to  cover  test  period  _ 


Personal  Equipment 

a.  Facility  sise  _ 

b.  Adequate  Ye* 

c. 

d- 


_ Type 

_ No _ 

Change*  made  to  cover  test  period 
Potential  or  actual  limiting  fact'  ’•<’ 


V.  Airfield  Information: 
a.  Runway 


(U 

(4) 

(5) 
(<»> 
(8) 


Length _ (2)  Width_ 

Slope  (Gradients) _ _ 

Surface  and  Condition _ 

Headings 


(3)  Elevation 


(7)  Overruns 


Type  and  location  of  barriers 


form  F- 1 
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Airfirld  Facilities  Survey  •  Monthly 
b.  Ttxiwtyt: 

(1)  Width _ 

(2)  Surface  and  Condition _ 

(V  Potential  or  actual  limiting  factor* 

i  .  Parking  Aprons: 

(1)  Sire _ 

II)  Surface _ _ 

{3)  Potential  or  actual  limiting  factors 

d.  General  airfield  information: 

(1)  Number  and  type  equipment  available  to  sweep  pavements 

(2)  No.  and  type  of  equipment  for  mowing  grass _ 

(3)  Adequate  runway  distance  markers  Yes _ No 

(4)  Potential  or  actual  limiting  factors  (shoulders,  drainage, 

ott)  _ 

o.  Electrical: 

(1)  Type  runway  lights:  _ _ _ 

(2)  Type  approach  light*  _ _ 

(3)  Type  taxiway  lights _ _ 

(4)  Describe  ramp  lighting _ 

(5)  Potential  or  actual  limiting  factors _ _ 


Form  F-  1 
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AIRFIELD  OPERATIONS,  SAFETY  AND  WEATHER  SURVEY  -  DAILY 

Record  below  any  ope  ration*,  safety,  or  weather  event  or  activity  which  did 

or  might  have  affected  the  Combat  Dragon  teat  reaults,  aa  follow*: 

OPERATIONS  (FROM  TOC)'  Nav  Aida  -  Out,  Runway/Taxiway  -  Cloaed, 

Runway  light*  -  Out,  RAPCON/GCI  -  Out, 

CCA  -  Out,  Barrier  -  Out 

SAFETY  (From  Safety  Office*):  Accident*  -or  Incidents  in  Flying,  Ground 

and  Munitions 

WEATHER  (From  Base  Weather  Station):  Significant  Base  Weather,  i.e., 

fog,  wet  runway,  rain,  hail,  celling*  below 
TACAN  minimum*,  visibilities  below  TACAN 
minimum*,  high  winds,  etc. 


Date 

Combat 

Dragon 

Rep 

Time  Event 
Started  or 
Occurred 

— 

Time 

Event 

Ended 

Event/Activity 

Form  F-2 
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MO  TORP^LSURVEY-JWEEKLY 


Combat  Dragon  Representative 


Date 


Type  Vehicle 

In 

Commis  sion 

Out  of 

Commission 

Potential  or  Actual 
Limiting  Factors 
Including  Weather 

a.  Staff  cars 

b.  Station  wagons 

c.  Eronolinos 

d.  Pickup  1/2  T 

v.  Truck  I- 1/2  T 

f.  Jeeps 

K.  MJ-! 

h.  Equipment  tugs 

i.  Leased  vehicles 

Fuel  servicing 

1.  vehicles 

Oil  servicing 
k.  vehicles 

_ 

Form  F -J 
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ELECTRICAL  POWER  GENERATION  SURVEY  -  MONTHLY 

1.  Out  e _ _ 

2.  Combat  Dragon  Representative 

3.  Electrical  Power  Generation  Information: 

a.  Commercial  Source: 

(1)  Is  commercial  souree  available?  Yes  No 

(2)  If  available,  what  are  limiting  factors? 

b.  Base  Prime  Power  Plants: 

(1)  Rating,  type  and  number 

(2)  Potential  or  actual  limiting  factors  ____________ 

c.  Individual  Power  Plants: 

(1)  Rating,  type  and  location _ _ _ 

(2)  Potential  and  actual  limiting  factors _ _ 

d.  Emergency  Generating  Units: 

(1)  Rating,  type  and  location 
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POL  FACILITIES  SURVEY  -  MONTHLY 

i 

I 

t 

I  l.  Date _ 

£  — 

|  2.  COMBAT  DRAGON  Representative 

i  3.  POL  Information  (JP-4  only): 

a.  Storage: 

(1)  Contract  bulk  tanka  --  Total  uaable _ gala,  on  hand  gala 

(2)  USAF  bulk  tanka  --  Total  uaable _ gala,  on  hand _ gala 

b.  Truck  fill  stands: 

(1)  Location 

(2)  Number  and  capacity  of  pumps  _ _ 


(3)  Number  of  refueler*  which  can  be  filled  simultaneously 


(4) 

Number  of  refuelers  which  can  be  filled  per  24  hours 

(5) 

Defuelmg  capabilities  or  limitations 

(6) 

Potential  or  actual  limiting  factors 

— 

CD  Form  F-5 


MUNITIONS  FACILITIES  SURVEY  -  MONTHLY 
Combat  Dragon  Representative:  _____________________  Date 


Munitions 

Adequate 

Percentage  1 

1  Potential  or  Actual  Limiting 

Function 

Capacity 

Utilised  | 

|  Factors  Including  Weather 
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Appendix  G 

KEYPUNCH  INSTRUCTIONS  AND  FORMATS 

This  appendix  contains  the  keypunch  instructions  and  three  separate 
kinds  of  formats:  the  keypunch  format^;  the  edit  output  formats  (these 
are  not  always  identical  to  the  keypunched  input);  and  the  table  and 
control  card  formats  used  by  the  computer  programs. 

The  blocks  of  all  keypunched  data  are  identified  by  the  keypunch 
locations.  Thus  an  entry  "50-56"  identifies  not  only  the  block  on  the 
manuscript ,  but  also  where  it  is  to  be  keypunched.  This  accomplishes 
two  things:  it  eliminates  most  keypunch  instructions  and,  at  the  same 
time,  greatly  facilitates  the  manual  editing  process  by  giving  the 
location  o~  the  entry  on  the  resulting  punched  card  and  80-80  listing. 

A  number  of  the  forms  could  be  improved  by  including  the  mode  (e.g., 

"50-56A"  would  indicat  that  the  entries  are  all  alpha  format).  The 
sortie  debriefing  record,  CD  form  101,  could  be  improved  by  including 
the  code  definitions  ir.  the  right  margins.  < 

For  most  data,  keypunch  needs  only  two  instructions--the  columns 
the  field  is  to  be  punched  into  and  the  information  mode,  i.e.,  A*alpha, 

N*nuir,eric,  or  AN^alpha-numer ic .  There  are  instances  when  special  in¬ 
structions  are  necessary- -whether  to  right-  or  left-justify  and,  if  so, 
what  to  do  with  the  unused  columns  (generally  left  blank  or  filled  with 
numeric  zero).  It  is  possible  to  eliminate  almost  all  Keypunch  in¬ 
structions  by  including  them  on  the  forms,  where  the  operator  can 
constantl”  refer  to  them.  This  allows  the  Keypunching  to  proceed 
faster. 

The  following,  except  those  cases  requiring  special  treatment, 

it 

are  the  only  keypunch  instructions  required. 

1 .  The  re  cording  form  gives  the  keypunch  columns  and  modes  for 
each  field.  For  example,  5-8N  indicates  that  numeric  entries 
are  punched  in  Cols.  5  through  8 

2  All  entries  are  right- just  if  led .  Precede  all  alpha  entries 
with  blanks  and  numeric  entries  with  zeros.  The  following 
codes  will  indicate  any  exceptions: 

★ 

Standard  AF  forms  are  punched  using  AFM  171-14  procedures. 
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RPZ  *  right- justified  precede  with  zeros. 

RPB  =  right- justified  precede  with  blanks. 

UZ  “  left- justified  follow  with  zeros. 

LFB  ■  left- justified  follow  with  blanks. 

3.  Card  '-ode  locations  and  entries  are  shown  on  the  lower  margin 
of  the  form;  punch  or  duplicate  as  indicated  (e.g.,  CC  80=2 
indicates  that  the  card  code  for  Col.  80  is  a  :,2"). 

4.  Data  in  the  top  block  of  all  forms  are  duplicated  on  all 
subsequent  records  using  program  control  drum  cards. 

3.  On  the  form  300,  punch  the  number  to  the  left  of  the  circle 
checked  in  block  22  and  the  number  to  the  left  of  the  square 
checked  in  block  48.  Zero  is  the  card  code  in  Col.  80  for 
both  parts  A  and  B.  Aircraft  hours  (block  49-53)  is  dupli¬ 
cated  until  a  change  is  entered  on  the  form. 


SYSTEM  FUNCTIONING 


EDIT  PROGRAM  INPUT 


EDIT  PROGRAM  INPUT 


ED  T  PROGRAM  OUTPUT 


EDIT  PROGRAM  OUTPUT 


EDIT  PROGRAM  OUTPUT 


EDIT  PROGRAM  OUTPUT 


PROGRAM  OUTPUT  SUMMARY  CARDS 


PROGRAM  OUT1"  UT  SUMMARY  CARDS 


PROGRAM  CONTROL  CARDS 


PROGRAM  CONTROL  CARDS 


151 


LE^aaMi 
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PROGRAM  CONTROL  CARDS 


PROGRAM  CONTROL  CARDS 


PROGRAM  CONTROL  CARDS 


PROGRAM  CONTROL  CAROS 


PROGRAM  CONTROL  CARDS 


CUNT  PROGRAM  SUMMARY  RECORDS 
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COMIAT  DRAGON  CARD  FORM  101  OPERATIONS  CARDS 


! 


OtMANPi,  MClim,  AND  CANCIUATIOMS  CO  for m,  401,  402,  *,n.  19*7 


-MBAT  DRAGON  SUPPLY  EDIT  INPUT  CARDS 


DOCUMENT  CONTROL  DATA 

[l  ORIGINATING  activity 


2o  REPORT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 


THE  RAND  CORPORATION 

3  REFORT  TITLE 

Tilt  RAND  TAC  INFORMATION  AND  ANALYSIS  SYSTEM: 
VOLUME  I  -  -  DATA  COLLECTING  AND  EDITING 
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A  description  of  the  Rand/Tactical  Air 
Command  system  for  the  collection,  pro¬ 
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